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VIEWS, NEWS AND INTERVIEWS. 


Chinese are great ‘imitators. On 
a Ninth street electric car coming 
downtown, says the Washington Post, 
was seated one of these child-like and 
bland celestials, with a pensive, far- 
away look on his face, but the sad 
expression would give way occasion- 
ally as the motorman turned on more 
electricity, and an expansive grin 
wander over his features as the car 
leaped forward as though conscious 
of the admiration of pedestrians, and 
the laundryman remarked to the 
passenger seated on his left : 

** We just zippee light along. 

Between H and I streets one of 
the passengers stepped out on the 
footboard, and as the conductor made 
a motion to catch hold of the bell 
cord the man shook his head. Tak- 
ing hold of the sidebar he swung 
out with his face toward the forward 
end of the car, dropped off lightly 
and walked away. 

Down between G and H streets 
the Chinaman stepped out on the 
footboard, and again the conductor 
put his hand to the bell cord. 

‘Don’t ling! don’t ling!” said 
the grinning celestial. ‘‘I jumpee 
off just likee other man.” 

Taking an extra reef in his blouse 
with both hands, he hopped off at a 
right angle to the car, landed first on 
both feet and then on his left shoulder 
and ear, and as the car bowled along 
in the darkness the passengers could 
hear in a high falsetto wail from the 
gutter: 

** Allee samee dam foolee.” 


”? 





Sixty of the 70 deaths from light- 
ning recorded in France last year 
occurred in the mountains of the 
department of Puy de Dome. 





Less than two years ago Buluwayo 
was a thatched town in South Africa, 
inhabited by a war-like Zulu tribe 
under the savage Lobengula. A few 
months only has sufficed to turn the 
kraal into a busy city, which has 
Sprung up with mushroom-like ra- 
pidity. It has just ordered an elec- 
tric lighting plant for the illumi- 
nation of its streets, public buildings 


and private residences. This con- 
tract was captured in the face of the 
competition of the most noted manu- 
facturers in Europe, whose foothold 
in South Africa was the surer, be- 
cause it had been planned earlier and 
had been undisputed. The contract 
was secured entirely by correspond- 
ence and solely on the merits of its 
engineering plans and recommenda- 
tions. ‘The plant will consist of two 
McIntosh & Seymour engines, which 


terminates near the landing place 
of the Commercial company’s cables 
at Coney Island. 





The escape of gas has always been 
a source of loss and deterioration in 
the curing of champagne, but hereto- 
fore no perfect process of air-tight 
sealing was known. Champagne 
bottles are now sealed electrically 
and the escape of gas is made impos- 
sible. ‘The cork and part of the neck 





Fie. 1.—Tue Gray Automatic Pay STaTion UsED WITH THE ‘‘ TOKEN” 
TELEPHONE SysTEM, 


will drive two single-phase high-peri- 
odicity General Electric alternating 
dynamos. ‘The lamps will come from 
the General Electric Company’s works 
and thus a representative American 
plant will be established on the newest 
frontier of the new civilization in 
South Africa. 





The United States &jHayti Cable 
Company has chartered the cable 
steamer ‘‘ Mackay-Bennett” for the 
purpose of laying the first section 
of a submarine cable to connect New 
York direct with Hayti, West Indies. 
Last week the ‘‘ Mackay-Bennett ” 
submerged the heavy shore end cable, 
about 10 knots long. ‘The cable 


are covered with a thin layer of 
copper electrically deposited. The 
deposit may be gilt, silvered or given 
any desired shade in special baths, 
and the process can be extended to 
the sealing of bottles for mineral 
waters, preserves and a variety of 
products. The neck of the bottle is 
covered with a conducting substance, 
such as black lead, zinc or copper 
powder, and plunged into a galvanic 
bath, which is prepared for the elec- 
tro-deposition of copper. ‘The bottles 
are simply inserted in holes in the 
cover of the bath, neck down, and 
when a layer of two-tenths to three- 
tenths of a millimeter of copper has 
been deposited the current is stopped. 
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‘*TOKEN’’ TELEPHONE SERVICE. 


PRESIDENT MORRIS F. TYLER, OF THE 
SOUTHERN NEW ENGLAND TELE- 
PHONE COMPANY, DEVISES AN 

INGENIOUS PAY SYSTEM WHICH 

PROMISES TO BECOME POPULAR, 


Mr. Morris F. Tyler, an enterpris- 
ing and progressive old-time tele- 
phone man, is the president of the 
Southern New England Telephone 
Company, which is the licensee of 
the American Bell Telephone Com- 
pany for the State of Connecticut. 
In order to meet a certain class of 
service, President Tyler has devised 
what may be termed the “token” 
system of telephone pay stations, 
which is illustrated and described 
herewith. 

The Southern New England Tele- 
phone Company has aimed to make 
the State of Connecticut, as nearly 
as circumstances would permit, one 
large exchange. In pursuance of this 
plan, it has established toll stations 
with the Gray automatic pay station 
in a large number of small places 
where such station furnishes the only 
means of communication with the 
outside world. It has also during 
the past year entered upon the plan 
of building small local exchanges, 
and furnishing a local service over 
the limited area at very low prices. 
The local toll at an ordinary pay 
station for communication with the 
exchange into which the toll line 
runs is 10 cents, and with these 
small village exchanges communica- 
tion with the nearest larger exchange 
has been fixed at 10 cents. It was 
found, in the first place, that on the 
line of the pay station circuits there 
would often be places where a man 
wanted a limited amount of loca] serv- 
ice, but coald not afford to pay to 
have a regular exchange line. An 
ordinary exchange station could not 
be placed upon the same circuit with 
an automatic pay station, because of 
the character of the automatic serv- 
ice. Something was needed which 
would enable the company to put an 
exchange station, if desired, upon its 
long automatic pay-station lines, and 
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give a measured service. Again, in 
the small village exchanges it was 
found that a device by which the toll 
to the nearest larger exchange would 
collect itself would be convenient to 
the company, and was really demanded 
by many of the subscribers. The 
shore hotels, the keepers of country 
stores and various other places asked 
for something which would enable 
them to say to the transient users, 
**You must pay your 10 cents now; 
we have to pay as we go. and you 
‘can’t get your connections without 
putting up the money.” 

The local toll box was devised to 
meet these twodemands. A ‘token ” 
illustrated herewith was devised to 
overcome the inconvenience often 
experienced in finding a 10-cent 
piece, and also to enable the company 
to sell specified amounts of service in 
advanee and to keep account of the 
same without elaborate bookkeeping. 
This token first does away with the 
necessity of a ticket. Next, it 
requires in the central office no more 
bookkeeping than so much cash. On 
the reverse of the token illustrated 
there is a cipher. This identifies a 
particular set of tokens. all marked 
with ciphers, which are to be used as 
complimentary and for the purpose 
of making free connections. Every 
other set of tokens which is sold bears 
its distinctive number, of which a 
record is made. The collections of 
each month from the boxes will show 
how many such tokens of each set 
have beenused. As the company has 
received 10 cents for every one that 
is issued, the token is good in any 
local box and is good as 10 cents in 
any automatic public pay station. 

This local box, shown on the right 
in Fig. 1, is designed for sub- 
scribers’ stations and not for public 
stations. It is the Connecticut 
method of introducing the idea of a 
limited service into a low-price terri- 
tory. ‘ 7 

When Mr. Tyler was asked about 
the possibility of the token being 
counterfeited, he said: 

“We have but little to fear in that 
direction. ‘The making of counter- 
feit tokens is a State prison offense 
and the several years’ experience 
that we have had in automatic pay 
atations shows there are but few at- 
tempts to beat our instruments. We 
have learned, however, that an enter- 
prising young man hearing that we 
were about to establish this serv- 
ice tried to induce a mannufact- 
urer to strike off some counterfeits, 
but the manufacturer refused, as 
will all reputavleconcerns. Besides, 
counterfeits could not be used to any 


considerable extent without the 
persons using them being easily 
detected. 


‘*In our regular automatic stations 
the receipts are as a rule larger than 
the amount charged up against them, 
because of the fact that those who 
try to beat the instrument by putting 
a dime in the quarter slot, have to put 
in the quarter, too. Since the estab- 


lishment of the service but one at- 
tempt has been made to pass a lead 
dollar and that was detected by the 
operator.” 


EHLECTRICAL REVIEW 


President Russell B. Harrison En- 
dorsed by a Labor Union. 


President Russell B. Harrison, of 
the Terre Haute Electric Railway 
Company, has been officially endorsed 
on his atti.ude toward his employés 
by the Central Labor Union of Terre 
Haute, where Mr. Debs makes his 
home. Such endorsement would 
seem to show that it is possible on 
the part of a street railway manage- 
ment to not only have friendly and 
pleasant relations exist between it 
and its employés, but also to establish 
friendly relations with all labor 
unions in its territory. The Terre 
Haute xpress reports the matter as 
follows: 

At the last meeting of the Central 
Labor Union the attitude of Presi- 
dent R. B. Harrison, of the Terre 
Haute Electric Railway Company, 
came up for consideration. It was 
the unanimous expression of the 
body that his progressive spirit in 
providing a park where the people 
may rest after the labors of the day 
deserved more than passing notice, 
and to give more emphatic expression 
to their commendation of Mr. Harri- 
son's enterprise the following resolu- 
tions were prepared and unanimously 
adopted: 

Terre Havte, Inpv., August 20, ‘95. ) 
HALL OF CENTRAL LaBor UNION, 
Terre Havre, Inv. 

The following preamble and resolution was 
unanimously adupted: 

Whereas, In view of the many acts of kindness by 
President R. B. Harrison, of the Terre Haute Elec- 
tric Railway Company, in aiding and assisting 
organized labor in h's usual courteous manner, we, 
the delegates of the Central Labor Union of Terre 
Haute, Ind., appreciate his grand and progressive 
idea in establishing Harrison Park as a recreation 
ground, and also a place of amusement for the 
fathers, mothers and little ones. The entertain- 
ments given atthe park are enjoyed by all and we 
trust will be well patronized—Collett Park’s hered- 
itary commissioners to the contrary notwith- 
standing. 

1. The de‘egates of the Cen‘ral Labor Union feel 
that in R. B. Harrison we have a progressive citi- 
zen. 

2. That he is a friend of organized labor and will 
not misuse his employés. 

3. We believe he is doing all in his power'toestab- 
lish the best line of street railway service in the 
country, all of which he will accomplish by treating 
the public with courtesy and civility, the employ‘s 
by kindness and encouragement, and will not wrong 
an employé or allow it to be done. We also com- 
mend Mr. Harrison for his promptness jn prose- 
cuting those rascals who disturbed the religious 
meetings held at the park, and also the attack on 
the park officers, Therefore, be it 

Resolved, That we tender President Russell B, 
Harrison, of our city, a unanimous vote of thanks 
and commend him to organized labor. 

Yours very respectfully, 
W. Nevkom, 
Secretary C. L. U. 
421 South First street. 
— em ae 
Electric Launches at the Atlanta 
Exposition. 

Gen. C. H. Barney, president of the 
Electric Transportation Company, 
which has the electric launch con- 
cession at the Cotton States and 
International Exposition, has sent to 
the ELECTRICAL REVIEW an excellent 
map of the exposition grounds show- 
ing the five landings made by the 
launches. One landing is close to 
the Electricity and Transportation 
buildings. AJaunch ride on Clara 
Mere gives one an excellent under- 
standing of the general locatiou of 
the buildings on the grounds and 
facilitates intelligent sight-seeing. 

——__ + = 

Queen Victoria is said to be a very 
determined opponent of the use of 
electricity and has forbidden its ex- 
tension in any of the royal palaces, 
so far, at any rate, as the apartments 
frequented by herself are concerned. 


ELECTRIC RAILWAY NOTES. 


At the last session of the Ontario, 
Canada. Legislature 12 electric rail- 
way companies were incorporated. 


The Portland, Me.. & Cape Eliza- 
beth Electric Railroad was recently 
opened for traffic, and the event was 
celebrated with a big clam-bake. 


It is reported that the West End 
Street Railway Company, of Boston, 
is laying as:de about %1,000,000 a 
year for the future improvement of 
its property. 

The Buffalo & Niagara Falls elec- 
tric railway was formally opened on 
September 20. The ELEcTRICAL 
REVIEW acknowledges the receipt of 
an invitation to the opening on Sep- 
tember 21. 


It is thonght that electric locomo- 
tives may be substituted for steam 
locomotives in the tunnel under the 
Detroit River at Port Huron because 
of the deleterious effect on the asphalt 
lining of the tunnel, caused by escap- 
ing gases and steam. 


Cars of the Detroit & Mt. Clemens 
Electric Railway are now run _ to 
Woodward avenue, Detroit. It is 
expected that they will soon run to 
the business center of Mt. Clemens, 
when Detroit and Mt. Clemens offi- 
cials will celebrate the event. 


About October 15 another of the 
horse car lines of the West End Street 
Railway Company in Boston will be 
in full operation with electricity as 
the motive power, leaving only the 
Marlboro street and the Atlantic 
avenue lines depending upon equine 
propulsion. 


The preliminary matters in respect 
to the contract between the Canadian 
Niagara Power Company, the com- 
missioners of the Queen Victoria 
Niagara Falls Park and the Niagara 
Falls Park & River Railway Com- 
pany, granting the latter the right to 
sell electrical power, have been 
arranged. 


President Little of the West End 
Street Railway Company of Boston 
places only a moderate degree of 
faith in the underground conduit 
system, and not until it can be fully 
demonstrated that this system is in 
every way practical will he or the 


other officers of the company give it 
serious consideration. 


The Commissioners in the District 
of Columbia have won a victory which 
will compel the electric railway com- 
panies to do away with the trolley 
and place their wires underground. 
The companies have decided to sub- 
stitute horse-power for the present, 
but will proceed as early as possible 
to arrange for a conduit system. 


In order to secure money for the 
expenses of the Woman’s Christian 
Association House at Syracuse, N.Y., 
a number of women connected with 
the organization recently acted as 
associate conductors to the regular 
employés and secured the patronage 
of the charitably inclined. The day 
was known as ‘Trolley Day” and 
the association realized $1,500. 


Without opposition the Nassau 
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Electric Railroad Company, of Brook- 
lyn. N. Y.. operated its ‘Sheepshead 
Bay branch on September 22. Cars 
were run on four minutes’ headway 
throughout the day and fully 12,000 
persons rode. ‘The new line will 
carry passengers from the ferries at 
Thirty-ninth street and the foot of 
Broadway to Sheepshead Bay for five 
cents. ; 


The Consolidated Traction Com- 
pany signalized the completion of 
the 175 miles of street railroad it 
operates in Essex, Hudson and Union 
counties. New Jersey, on September 
14, by an excursion over part of the 
route. The outing was followed by 
a banquet. A new single truck car, 
with which the company intends to 
supplant all the double truck cars 
now in operation on the short lines, 
was used. 

The New York City Rapid Transit 
Commissioners held a meeting on 
September 24, at which Chief Eng- 
neer Parsons made a report concerning 
the investigation and surveys made 
by him in regard to the underground 
railway. He and his assistants ex- 
amined every building on Broadway 
from the Battery to Fifty-ninth street, 
and on Fourth avenue from Four- 
teenth street to Thirty third street. 
Ile submitted 10 volumes of details 
and about 300 maps. 

—— 
American Institute of Electrical 
Engineers. 


At the regular monthly nv eting of 
council, held at the rooms of the 
Institute, September 25, 34 associate 
members were elected. 

Professor F. A. C. Perrine, of 
Stanford University, Palo Alto, was 
appointed local secretary for San 
Francisco and vicinity. 

In order to provide a more central 
location for the meetings of western 
members at Chicago, the report of 
the committee appointed at the 
Niagara Falls meeting to consider 
this question was taken up and the 
use of the rooms of the Western 
Society of Engineers in the Monad- 
nock building was authorized for the 
present season, as recommended by 
the committee. 

Through the courtesy of the Armour 
Institute, meetings requiring the use 
of apparatus will be held there as 
heretofore. 

The meeting of the Institute in the 


evening was held at the Hoffman 
House. a paper by Mr. C. 8S. Bradley 
on * Phasing Transformers” being 
read by the author, and the working 
of the described apparatus shown. 
Eighty members were present. The 
paper appears in full in this issue of 
the ELEcTRICAL REVIEW. 


>_> 
Lynn, Mass., Taxes on Electrical 
Companies. 


The General Electric Company’s 
tax in Lynn, Mass., this year is 
$16,040.72, against $14,386.08 last 
year; Lynn Gas and Electric Com- 
pany. $7,643, against $7,593; Lynn & 
Boston Railroad, $6,259, against 
$6,266. 





It is expected that the electric 
light plant at Fremont. Neb., will 
be ready for service on October I. 


Dineen 
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TELEPHONE NEWS AND 
COMMENT. 


Stanford, Ky., is to have a tele- 
phone exchange. 





The telephone line between Knox- 
ville and Chattanooga, Tenn., is in 
operation. 





Dr. Charles Gorst has been elected 
president of the Baraboo, Wis., Tele- 
phone Company. 





Patchogue, L. I., is now in circuit 
with the New York & New Jersey 
‘Telephone Company’s system. 





The Orange County, N. Y., Tele- 
phone Company has appointed Mr. 
Geo. G. Otis general manager. 





A telephone line has been com- 
pleted from Tifton to Sylvania, Ga., 
and will soon be extended to Albany. 





The New England Telephoue and 
Telegraph Company’s new building 
at Worcester, Mass., is advancing 
rapidly. 





The York City, Pa., Telephone 
Company claims to have started with 
237 subscribers at $2 and $1.50 per 
month rates. 





The Southern Michigan Telephone 
Company will extend their lines from 
Vicksburg to Schooleraft and Kala- 
mazoo, Mich. 





The White Mountain Telephone 
Company has commenced the con- 
struction of a line from Fort Fair- 
field to Limestone, Me. 





It is reported that telephone charges 
in France are to be reduced to five 
cents for a three-minute conversation 
within a radius of 15 miles. 





The Erie Telegraph and Telephone 
Company made a net gain of 214 sub- 
scribers in August. ‘Total number 
connected August 31, 17,370. 





The Bell company announces a rate 
of $16 a year after Oct~ber 1 at Che- 
boygan, Mich. The new exchange, 
in course of erection,charges $24, and 
has 100 subscribers. 





The Saginaw Valley Mutual Tele- 
phone Company proposes to establish 
co-operative exchanges in Fiint, 
Mich., and surrounding towns within 
a radius of 50 miles. 





‘The Standard Telephone Company 
proposes rates Of $3 a month for 
business places and $2 a month for 
residences at Rochester, N. Y. These 
are half the Bell rates. 





The American Bell Telephone 
Company's contracts and leases on its 
patents, heretofore controlled by A. 
C. Brown, have been transferred to 
the Vermont Telephone Company. 





The Executive Committee of the 
American Bell Telephone Company 
has voted to sell by auction October 29 


ELECTRICAL REVIEW 


stock unsubscribed for by stockhold- 
ers, amounting to 5,849 shares. 





The New York & New Jersey Tele- 
phone Company has gained 1,200 
subscribers during the present vear. 
This isa larger gain than the com- 
pany has made in any previous four 
years. 





The Police Commissioners of New 
York city last week tried a new signal 
system in which the telephone is the 
important piece of apparatus. It is 
expected that the Police Department 
will soon adopt some such system. 





The case of the United States vs. 
the American Bell Telephone Com- 
pany, involving the validity of the 
Berliner patent issued in 1892, was 
docketed in the United States Su- 
preme Court at Washington on Sep- 
tember 25. 





The Wisconsin l'elephone Company 
will at once make extensive improve- 
ments in Ean Claire, including new 





Fie. 
A.uminuM Token Usep IN ‘* TOKEN ” 
TELEPHONE SysTEM.—(See page 183.) 


2. — OBVERSE AND REVERSE OF 


60-foot poles throughout. The early 
extension of the long-distance line 
to Kau Claire from Madison by way 
of La Crosse is promised. 





The poles for the telephone line for 
Falls City, Neb., which was organized 
not long ago, have arrived and work- 
men have commenced putting them 
in. The company will put in about 
200 telephones, and expect to have 
them in operation by October 1. 





The village board of trustees have 
decided to grant a franchise to Mr. 
W. Stanley Bruen to erect and oper- 
ate a telephone system in Penn Yan, 
N.Y. Afterthe system is established 
it will be extended up each side of 
the lake, to Keuka on the east and 
Gibson’s on the west. 





The output of the American Bell 
Telephone Company for the month 
ending September 20 was as follows: 


1895 1894 Inc. Dee. 
Gross output....... 18,318 9,234 9,084 eee 
Returned. ........06 5,659 = 6,166 eos =, 007 
Net output ......... *12,659 2 568 10,091 ones 
Since December 20 : 

1894-5 1893-4 Inc. Dec. 

Gross output....... 128,223 62,378 65,845 onen 
Returned..........+ 61510 53.646 7,864 
Net output......... 66,713 &,732 557.981 
Total outstanding.619,219 575,228 73,996 


*Largest net output in the history of the company. 





The Indiana Harrison Telephone 
Company, recently a very aggressive 
and formidable organization against 
the Bell comp: ny, has issued a notice 
that they will withdraw from the 
field, forfeiting franchises in Fort 
Wayne, Terre Haute, Anderson, 


Richmond and other Indiana cities. 


Those who have talked over the 
long-distance telephone with Lonis- 


ville declare that they encountered a 
distinct odor of mint delicately min- 


gled with that more pungent aroma . 


which is a constant element of the 
Kentucky atmosphere during a heated 
political campaign. — Detroit Free 
Press. 





William Gray, of Hartford, Conn., 
general superintendent of the Gray 
Automatic Telephone Pay Station 
Company, has brought suit against 
Samuel Alexander for slander, claim- 
ing $5,000 damages. Mr. Gray alleges 
that Alexander called him a thief and 
used other language defamatory to 
his character. 





The Inter-state Telephone and 
Telegraph Company, of Frederick, 
Md., have received their instruments 
and are engaged in placing them in 
the various business houses of Fred- 
erick. ‘The company claim to have 
about 125 subscribers to commence 
with, and state they will be ready for 
operation in a few days. 


The directors of the American Bell 
Telephone Company on September 
18 declared a regular quarterly divi- 
dend of three per cent, payable 
October 15 to stockho!-lers of record 
September 3v. Books will be closed 
from October 1 to 15. The directors 
referred the matter of the auction 
sale of the stock unsubscribed for by 
stockholders to the executive com- 
mittee. 





It is to be feared that a good many 
people will have their fingers burnt 
before the telephone business, which 
is just now about the most risky 
branch of industry that any one can 
handle, comes down toa sound and 
healthy basis. ‘The country is full of 
‘* promoters,” most of whom have 
fixed such low rates for telephone 
service that the public has been led 
to think that the business is all in- 
come and no expense.—Butie City, 
Mont., Inter- Mountain. 





A Berlin cable dispatch says that 
the German Emperor has taken a 
new departure iu the way of com- 
municating with his ministers and 
others while absent from Berlin. 
While he is in Rominten he is fol- 
lowed wherever he goes by a telephone 
car, by the use of which he is enabled 
to speak from any point of the chase 
with the foresters, gamekeepers, etc., 
and also to keep up close communica- 
tion with the ministers and other 
State authorities in Berlin and else- 
where. 





N. G. Chipchase, local manager of 
the Missouri & Kansas ‘Telephone 
Company, was arrested at Wichita, 
Kas., on September 11 for violating 
an ordinance making it a misdemeanor 
to use any telephone instrument in 
the city not having paid a license tax. 
The City Council recently asked a re- 
duction in the annual toll on tele- 
phones of $15, and on being refused, 
they put on a license tax equal to the 
amount of the reduction asked. The 
company failed to pay the tax, and 
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the arrest of Mr. Chipchase is the re- 
sult. 





The Colorado Automatic Telephone 
Company, of Colorado Springs, Colo., 
controls the exclusive privilege to 
use the Strowger automatic telephone 
switch in the State of Colorado. 
The company has a capital stock of 
$500,000 and the following officers and 
directors: James F. Burns, president; 
John Ilarnan, first vice-president ; 
James Doyle, second vice-president ; 
Abram Q. Artz, third vice-president ; 
Frank G. Peck, secretary and treas- 
urer; Rollin B. Trouslot, general 
manager, and Abram Q. Artz, super- 
intendent construction. The com- 
pany now has telephone ordinances 
before the City Councils of Colorado 
Springs, Colorado City, Victor, 
Cripple Creek, Pueblo, Trinidad and 
other places. 





The Mutual Automatic Telephone 
Company, of which General James 
8. Clarkson is president, promises 
Philadelphia greatly reduced rates as 
soon as the city officials approve its 
plans. General Clarkson, in speah- 
ing of the status of the Mutual Auto- 
matic Telephone Company, said that 
it is the local branch of the Pennsyl- 
vania Standard Telephone Company. 
The latter is a branch of the National 
Standard Telephone Company. The 
Pennsylvania Standard has purchased 
and paid for 15 per cent of the stock 
of the Mutual Automatic and the 
National Standard has acquired by 
direct purchase 10 per cent of the 
stock. ‘The remainder of the Mutual 
Automatic stock has been purchased 
and is controlled by a syndicate 
largely composed of citizens of Phila- 
del phia. 


a 
To Remove Obnoxious Advertise- 
ments. 


A commendable effort is being made 
in Pittsfield and Berkshire counties to 
get rid of obnoxious advertisements 
which deface the landscape. The 
New York, New Haven & Hartford 
and the Boston & Albany Kailroad 
superintendents and the Pittsfield 
electric and street railroad companies, 
as well as the telephone and telegraph 
companies, are in full sympathy with 
the undertaking, and have ordered 
all advertisements to be removed 
from all bridges, fences, poles or 
other structures in their control. 
A similar movement hereabout would 
rid us of a good many common nui- 
sances.—Springfield Union. 

ae 
An Alternating Current Electric 
Railway System. 





In confirmation of a paragraph 
published in last week’s issue the 
ELECTRICAL REVIEW is able to state 
positively that Major Edward B. Ives 
contemplates operating the Allen- 
town & Reading Railroad with alter- 
nating current. Major Ives is an 
ardent believer in long-distance trans- 
mission and has faith in the alter- 
nating current for this street railway 
system. 





— — ome 
The Boston, Mass., Electric Light 
Company has declared a dividend of 


two per cent, payable October 15. 
Transfer books close October 1 and 
reopen October 15. 








186 


ARE WE LAYING TOO MANY MILES 
OF TRACK TO REACH A FEW 
PEOPLE ? 


BY W. W. COLE, BEFORE THE NEW YORK 
STREET RAILWAY CONVENTION, 
SEPTEMBER 17, 1895. 





It is an established fact that as the 
mountain would not go to Moham- 
med, he had to go to the mountain. 
The fact is just as self-evident in the 
location of track, that if you stop one 
block from where the dividing line 
comes, between the settled district 
and the open field, the people will 
walk that one block to the cars; and 
the maintenance and operation of 
1,500 feet of track for one year on a 
15-minute headway, at nine cents per 
car mile, means the interest at five 
per cent on $26,864, or $3.68 per 
day. It can be readily seen, with 
many lines extended just beyond the 
line of population, that the road has 
extended just beyond the line of 
dividend. , It is conceded by all, 
when a new line is constructed, that 
we have to educate the people to ride, 
as they have become accustomed to 
depend on their horses or bicycle, or 
to walk. Now, if we extend our 
lines beyond the population, we 
immediately become a professor of 
education, as we must not only 
educate the existing population to 
ride, but must educate the people to 
build on the open territory and 
educate people to move into the 
houses built. If we keep within 
the lines of existing population, 
we have the advantage of a general 
located on an eminence—we can 
wait and see which way the popu- 
lation army moves, and then we make 
no mistake in our extension. In 
other words, the railroad is practically 
the army sutler, and there is no 
instance where the sutler led the 
army. 

There is no denying that a railroad 
extended into open territory will in- 
crease the value of real estate, and 
eventually build it up; but, in the 
meantime, we are wearing out rolling 
stock and track for the owners of real 
estate, and should receive a bonus 
sufficient to carry the road until the 
open territory is sufliciently populated 
to support a road. 

It is the general experience that by 
the time the fields become populated, 
the rolling stock must be replaced 
and the track repaired, or we prac- 
tically build a new road to suit the 
new condition,and outside of the bene- 
fit to the real estate owners, we only 
get our returns when the new road is 
built for the actual needs of the exist- 
ing population. 

A road built in an unpopulated dis- 
trict has to contend with more dust 
and mud upon its rails, which means 
wear and tear, and without sewers 
there are bound to be places in the 
track which will be covered with 
water, which is deleterious to motors, 
track and car bodies. 

We will cite as an illustration a city 
of 40,000 inhabitants, which has 20 
miles of track; five of the city lines 
extend 2,112 feet beyond the settled 
territory, or two miles of track, with- 
out little traffic. Taking an average 
of 10 cities of 40,000 population, the 
riding per capita is 46 times per year. 
This would give in gross receipts 
$92,000; operating expenses 70% of 
gross receipts, or $64,000; and $27,600 
net receipts. The average road is 
bonded at the rate of $30,000 per mile, 
or $600,000 for 20 miles of track. 
The interest at 5¢ would be $30,000. 
This would show a deficit of $2,400 on 
interest. 

Now, in this city of 40,000 inhabi- 
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tants, we have two miles of track 
operated and bonded, that for the 
present we get no returns from, as 
it was built to promote the building 
of the city at different points, and 
like the man who has lived a good life 
on earth, we are looking forward to a 
future reward; .but this man is invari- 
ably dead when he receives it, and the 
results of street railroading show that 
they are waiting for the sound of the 
horn in the hands of the receiver. 

In this city of 40,000, if but 18 
miles had been built and bonded for 
$540,000, with an annual interest of 
$27,000, we could have shown at least 
$600 surplus, and with the modern 
methods of increasing traffic, this 
surplus could undoubtedly be in- 
creased to pay the stockholders a fair 
rate of interest, if 18 miles were built 
instead of the 20. 

If for obvious reasons it become 
necessary to extend the track beyond 
the populated limits, care should be 
taken to focus the promoting energy 
upon one line, and to extend no other 
lines until the one so extended has 
been so populated that that line shall 
be self-supporting, as with the ex- 
tension of several lines in different 
parts of the city, the various interests 
become separated and each line so 
extended only receives a very widely 
scattered population that must take 
years to promote into a paying terri- 
tory. 

Precaution must be observed in 
running out suburban lines for park 
and pleasure resorts, as we can only 
count on three months of pleasure 
travel, and a line built for pleasure 
travel only is apt to prove a problem 
with an unknown quantity. On the 
other hana, all parks and pleasure 
resorts introduced along existing lines, 
even though built at a considerable 
expense, if properly managed, will 
proove a booster to the net receipts of 
the lines favored. 

In locating pleasure resorts, if pos- 
sible, they should be placed on lines 
connecting two towns, as then you 
promote traffic in both directions, 
and are not toa large extent paying 
for an empty mileage in one direction; 
and you are also prompting traffic to 
the thinly populated section of your 
road. ‘To clinch my argument, I will 
quote from an editorial in the Street 
Railway Journal: ** That the total 
street railway mileage of the United 
States is approximately six per cent 
of the steam railroad mileage. About 
six per cent only of this mileage is at 
present in the hands of receivers, as 
against about 25 per cent of the 
steam railroad mileage. ‘The gross 
earnings of all American street rail- 
way properties are probably slightly 
less than 15 per cent of the combined 
freight and passenger earnings, but 
are nearly 50 per cent of the pas- 
senger earnings alone of the steam 
railroad properties, while the net 
income applicable to dividends on 
capital stock is hardly less than 35 
per cent of the steam railway income. 
These results are surprising, indeed. 
That 14,000 miles of street railway 
track should be able to earn half as 
much gross on passenger traffic, and 
one-third as much net (for dividends) 
on combined passenger and freight 
traffic, as is earned on 234,000 miles 
of steam railroad track ; this is cer- 
tainly a remarkable showing and one 
which points to a very reasonable 
cause for a capitalization per mile of 
track larger for the street railway 
than for the steam railway proper- 
ties.” 

When we have carefully considered 
the subject of this paper, ‘‘ Are We 
Laying ‘Too Many Miles of Track to 
Reach a Few People ?” the results of 
a comparison between the steam and 
street railroads are not so surprising, 
as there is no doubt if the cities could 
all be moved within a few miles of 
one another along the lines of the 





steam railroads, that their passenger 
receipts would show an immense in- 
crease and a corresponding decrease 
in operating expense. 

Even though the steam road charges 
three cents a mile, and the street 
railway often gets less than one cent 
a mile, we find that the receivers’ 
hands and pockets are being filled by 
the steam roads, because even at three 
cents per mile enough passengers 
must be carried to support a lengthy 
mileage through the unpopulated 


country. 
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B. & O. Belt Line Contact Shoe 
Claimed Not To Be an 
Infringement. 


As noted in the ELErcTRICAL 
REVIEW recently, the Siemens & 
Halske Electric Company of America 
has sued the Baltimore & Ohio Rail- 
road for the alieged infringement of 
a patent granted to Ernest Werner 
Von Siemens for an overhead tubular 
conductor along the line of railway, 
and having a longitudinal slot, a 
traveling contact within the con- 
ductor, the contact having a flexible 
connection (by means of springs) ex- 
tending through the slot to the elec- 
trically propelled car. In other words, 
the B. & O. electric work in connec- 
tion with the Belt Line tunnel is held 
to be an infringement, so far as the 
traveling ‘‘shoe” is concerned, of. 
the Siemens patent. The work in 
question was put up by the General 
Electric Company, which is under- 
stood to have guaranteed the railroad 
company indemnification against all 
suits, and while declining to be quoted 
by name, officials of the electric com- 
pany in Baltimore contend that there 
has been no infringement, as the 
appliance used is entirely distinct 
from any such ‘‘ tubular conductor” 
as patented, and upon which they 
claim the Siemens device rests en- 
tirely. ‘The shoe used by the General 
Electric Company is a rectangular, 
inverted contact, and was, it is 
claimed, used as far back as March, 
1892, months before Siemens’ patent 
was applied for. 

ce 
Niagara. 

The flow of verbiage that has sig- 
nalized the electrical utilization of 
the Falls of Ni-a-gé-ra has been in 
keeping with the proportions of the 
biggest cataract on earth; would that 
the word-fall were as impressive as 
the water-fall. The English tongue 
gave way beneath the strain, and 
many effusions that were meant to be 
choice specimens of declamatory 
rhetoric resembled nothing so much 
as the mouthings of a foreigner in 
the throes ofa new language.— London 
Electrician. 

--- ns 


Henry Electrical Club. 


The Henry Electrical Club will 
hold its first meeting on Friday, 
October 4, at the rooms of the Amer- 
ican Institute of the City of New 
York, 111-115 West Thirty-eighth 
street. Hereafter lectures will be 


delivered on every Friday night. For 
further particulars, those interested 
may address Mr. Geo. W. Whitefield, 
the secretary of the Institute, 111-115 
West Thirty-eighth street. 
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The Primary Battery Craze. 


Yet another revolution in the pro- 
duction of electrical energy, and, 
once again, by means of the ever- 
green primary battery, says the 
London Electrical Review. Mr. 
Levetus, the chairman of the syndi- 
cate owning the patents which cover 
the means of making ‘‘a new epoch ” 
—this is a favorite expression in con- 
nection with primary batteries, ‘‘iv 
the influence of motive power on the 
life and work of the world ”—claims 
that what scientists have asserted as 
impossible has been accomplished. 
‘They have found a substitute for 
zine which only costs one-twentieth 
of the price.” D’Humy, in his never- 
to-be-forgotten{*‘ water ” battery, em- 
ployed iron, but the new material 
must be something cheaper even than 
iron. ‘ By an automatic circulatory 
device they do away entirely with 
polarization.” Automatic circulatory 
arrangements for keeping the fluid 
in motion are legion, but how, in the 
name of all that is wonderful, can a 
galvanic couple be produced in which 
there is no polarization? Polariza- 
tion is part and parcel of all gal- 
vanic elements, but the effects of 
polarization can be almost wholly 
removed or neutralized for the time 
being by well-known methods. By 
the new invention, it is asserted that 
the Board of Trade unit can be pro- 
duced for 6d., and a horse-power hour 
for 4d. Even assuming that this 
statement of cost possessed a modi- 
cum of truth, the dynamo still beats 
the primary battery hollow, and sec- 
ondary batteries, with the losses en- 
tailed by their use, would still be 
more economical than the “horse 
that only cost 4d. per hour, and eats 
nocorn.” Remembering the Walker- 
Wilkins boom, the Clydebank youths 
who claimed even better results at 
the beginning of the year than does 
Mr. Levetus and his following, we 
would warn the non-technical press 
against the insertion of such arrant 
nonsense as that contained, for ex- 
ample, in the leading article of the 
Sheffield and Rotherham Independent 
of last Wednesday. It is simply a 
repetition of the twaddle which 
formed ‘‘ matter” for the columns 
of numberless newspapers concerning 
the above-mentioned ‘‘ inventions,” 
which seem to have had their brief 
day. To the shareholders in the 
syndicate who were so warmly con- 
gratulated on having made a splendid 
speculation, we can only offer our 
sympathy; the speculation is splen- 
did, but the result of that speculation 
will, we fear in the end, only bring 
remorse. Any of our readers who 
have seen this battery, or know the 
secret of its construction, will be 
doing the general public a service by 
sending us all the information at 
their command. 





At arecent meeting of the board 
of directors of the Wheeling, W. Va., 
Railway Company, Mr. P. B. Dob- 
bins was elected as a member to fill 
the vacancy caused by the death of 
A. B. Champion. Mr. W. W. Haz- 
zard, of Cleveland, was elected presi- 
dent. 
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HOW SHALL WE HEAT OyR CARS? 





READ BEFORE THE NEW YORK STATE 
STREET RAILWAY ASSOCIATION, 
SEPTEMBER 17, 1895, BY J. F. 
McELROY. 


The question ‘‘ How Shall We Heat 
Our Cars?” which has been assigned 
to me as the subject of this paper, 
appears to recognize the fact that the 
time has arrived when cars, in which 
passengers are to be carried during 
the cold months of our northern Win- 
ters, must be heated. The popular 
demand for warm ard more comfort- 
able cars sprang up with the advent 
of electric traction and the improve- 
ments in construction and service of 
street cars which electric traction 


made possible. I propose to direct your 
attention to some of the general prin- 
ciples involved in the construction 
and operation of electric heaters, and 
then to present some matters bearing 
upon the subject of the amount of 
heat produced and the cost of same. 

The general principle employed in 
the construction of electric heaters is 
that of placing in these heaters suit- 
able resistances, which resistances 
become heated by the passage of the 
electric current. The principle of 
heat generation by the passage of the 
electric current through a resistance 
was well understood in the early part 
of this century, but special attention 
has been drawn to it since apparatus 
employing resistance has come into 
such general use. In fact, there is 
no known conductor but what becomes 
heated through the passage of the 
electric current, so that it is impos- 
sible to build any kind of a device for 
transforming electric energy, but 
what such apparatus contains resist- 
ance and is heated by the passage of 
electric current in proportion to said 
resistance and in proportion to the 
current passing. It is true that this 
heating effect in conductors may be 
reduced to a minimum by using the 
best known material for conducting 
electric current and making this 
material into wires of large cross- 
section and in this way decrease the 
percentage of the current which is 
converted into heat; but resistance 
can never be entirely removed and 
the generation of heat prevented 
until in some way a conductor is made 
which is absolutely free from resist- 
ance and, therefore, which will neither 
retard the passage of the electric cur- 
rent nor convert any part of it into 
heat. Such a conductor would be 
an ideal one, but it is safe to say 
that such a conductor will never 
be found, but that it will always 
remain among the unattainable in the 
dreams of the inventor and engineer. 

I believe that the Burton heater 
was one of the earliest electric heaters 
tested on the electric railways in this 
country. In this heater a resisting 
wire of German silver was bent ina 
zigzag form and placed within the 
hollow space between two iron cast- 
ings. The wire was embedded in 
powdered fire-clay, and the cast- 
ings bolted together so as to prevent 
the loss of fire-clay and the disarrange- 
ment of the resisting conductor. 
These two castings, which together 
formed the casing or outside of the 
heater, contained a roughened sur- 
face for the purpose of enlarging the 
radiating surface of the heater itself. 
I believed that it was claimed that 
the embedding of the resisting con- 
ductor within a powdered mass of 
fire-clay prevented its destruction by 
oxidation when exposed at high tem- 
peratures to air. 

I think there is no doubt that 
oxidation in a resisting conductor 
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may be retarded, if it is possible to 
keep the oxygen of the air from 
reaching the surface of the conductor, 
but it must be apparent that by such 
a construction results may be reached 
which are just as objectionable as the 
oxidizing of a conductor by contact 
with air. It is evident that the em- 
bedding of a resisting conductor in 
powdered fire-clay or other powdered 
or pulverulent material which, from 
its very nature, would be classed as a 


200°c. 


ZERO 
CENTIGRADE 


100°c. 





300°C. 


that oxygen of the air will attack 
metals more strongly when a high 
temperature is maintained in the 
metals. For example, if instead of 
running an iron wire ata temperature 
of perhaps 400 degrees, which tem- 
perature may be reached with steam 
in an iron pipe, let us run the wire 
at a temperature of 900 or 1,000 de- 
grees Fahrenheit. We soon find 
that the wire when run at the high 
temperature becomes oxidized over 
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Fig. 1.—CoMPARATIVE RESISTANCES OF IRON AND GERMAN SILVER WIRES. 


non-conductor, would retard the 
escape of heat. The objectionable 
result is then reached that the tem- 
perature of the conductor rises to 
such a degree that the life of the 
conducting material is soon destroyed. 

Other electric heaters were put 
upon the market, but much difficulty 
was experienced either from the 
oxidation of the resisting conductor 
or from its destruction by fusion 
when inclosed in a mass of material 
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its surface, and in a short time 
changes its resistance and finally 
breaks or separates. ‘This difficulty 
does not occur at the low tempera- 
ture of 300 or 400 degrees, but always 
does occur when metals are run ata 
temperature of from 900 to 1,200 
degrees Hahrenheit. 

Another cause of the destruction 
of resisting conductors lies in their 
crystallization at high temperatures. 
This is a difficulty to which German 
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Fic. 2.—SHowrne THRorrtine AcTION oF ELectric HEATER WITH 
Iron REsISTING CONDUCTORS. 


such as isshown in the Burton heater. 
In considering the conditions which 
exist in electric heaters and which 
led to the early destruction of the 
resisting conductors, we are brought 
to see that after all the question of 
building an indestructible heater is 
comparatively a simple one. In the 
first place, high temperature is one 
of the conditions which lead to the 
destruction of the resisting conductor. 


.This difficulty arises from the fact 


silver or any alloy of different metals 
is especially liable. For example, 
German silver is composed of copper, 
nickel and zine in equal parts, the 
zinc having a melting point of 680 
degrees Fahrenheit. Now if this 
metal is used in electric heaters and 
its temperature is run above the 
melting point of zinc, it will be found 
that crystallization of the zinc in the 
conductor takes place, and in a short 
time the wire separates and the heater 
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becomes useless. Crystallization of 
zine often occurs from jarring or 
vibrating a wire at a much lower 
temperature. 

Now, it is not necessary, in the 
construction of electric heaters, to 
run near to either danger point which 
I have just mentioned—that of high 
temperature, or the danger from the 
use of German silver or other alloys. 
It is apparent that the temperature 
above air of the resisting conductor 
depends upon the amount of heat 
which that conductor gives out per 
square foot of its surface, and that 
the total amount of heat would, 
therefore, depend upon the number 
of such units of surface which there 
may be in the conductor. By multi- 
plying the actual surface by two we 
divide the temperature of this con- 
ductor above atmospheric air by two, 
and still give out the same amount of 
heat. ‘This reduction of temperature 
in the resisting conductor may be 
carried to any extent desired by sim- 
ply increasing the amount of actual 
surface in the resisting conductor to 
such an extent that the temperature 
of this conductor will be reduced to a 
point where the conductor is abso- 
lutely safe and its life is permanent. 
For example, if I find that by using , 
a certain size and Jength of wire ina 
car I can obtain sufficient heat in the 
car by maintaining the wire at 1,200 
degrees Fahrenheit above the temper- 
ature of the car, 1 may obtain the 
same amount of heat by using four 
times the amount of wire, and then 
running the temperature of this wire 
at 30u degrees above the temperature 
of the car. By adopting the second 
construction I may entirely obviate 
the trouble which arises from running 
the heating conductor at the high 
temperature of 1,200 degrees above 
the air. In fact, by enlarging and 
increasing the amount of actual 
surface of the conductor itself, 
we reduce the temperature of the 
conductor to such a point that 
no apparent oxidizing effect takes 
place. I show you to-day sam- 
ples of electric heaters with which 
many of you are familiar. In these 
heaters there is such an enlargement 
of heating surface, and this surface is 
so exposed to the air, that the heat 
may be carried from this surface as 
fast as generated, and the tempera- 
ture of the conductor is maintained 
at such a point that no apparent 
oxidation results from its use. These 
heaters are made by the Consolidated 
Car Heating Company, and are shown 
in different forms adapted to the dif- 
ferent kinds of construction of cars 
to which electric heaters are 
applied. In the construction of 
these heaters cylindrical porcelain 
tubes are threaded upon five- 
eighth-inch square iron rod. These 
tubes are provided on their sur- 
face with a spiral groove which runs 
continuously from end to end. A 
porcelain disk is placed at each end 
of the heater, and when desired one 
is placed at the center for the purpose 
of furnishing supports for the bind- 
ing screws to which the ends of the 
resisting conductors are attached. We 
then coil a No. 20 Brown & Sharpe 
galvanized wire in the form of a close 
and continuous coil. As this wire is 
wound by a machine in the form of a 
continuous coil, just so much of the 
wire is separated in forming a coil as 
gives us just the proper resistance. 
These coils are then placed in the 
groove which runs spirally around the 
porcelain insulators. Care is taken 
to stretch out the coil sufficiently to 
prevent adjacent spirals of the coil 
from coming in contact with each 
other, and contact with that part of 
the coil in neighboring grooves is pre- 
vented by ridges separating the 
grooves on the porcelain. The result 


(Continued on page 190.) 
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Mr. C. S. Bradley’s interesting 
paper on “ Phasing Transformers,” 
read before the A. I. E. E., is pub- 
lished in full in this issue of the 
ELECTRICAL REVIEW. 





The ELectricaL Review would be 
pleased to receive, for the purpose of 
prices 


comparison, statements of 


charged in different parts of the 
country for electric power supplied to 
stationary motors by the various gen- 


erating companies. 





In spite of the comparatively large 
first cost, electric haulage plants for 
coal mines are steadily making a way 
for themselves. One English mine 
has tried the experiment for a year 
and a half, with a result of a saving 
of 50 per cent on the haulage of 600 
tons of coal per 10 hours with horses. 
We believe that fully as good results 
can be shown by a number of mines 
in this country. 





The available literature on electric 
heating is very scant and for that 
reason we take pleasure in publishing 
in full Mr. McElroy’s paper on ‘‘How 
Shall We Heat Cars?” read before 
the recent convention of the New 
York State Street Railway Association 
at Albany. Mr. McElroy has been 
in a position where he could learn 
a great deal about electric heating, 
and the results he has arrived at 
should be a welcome addition to our 
knowledge of the subject. 





Our Toswnte soalen, the Canadian 
Electrical News, prints the portrait 
of Mr. Henry C. Payne, of Milwaukee, 
as the president of the American 
Street Railway 
preside at the convention in Montreal 
afraid that 
Editor Mortimer has enjoyed a Rip 


Association who will 


next month. We are 
Van Winkle sleep during the Summer 
solstice and has awakened himself last 
Mr. Joel Hurt, of Atlanta, Ga., 
is president of the American Street 


year. 


Railway Association and Mr. Payne 


is an ex-president. 





In an illustrated article published 
on another page of this issue of the 
ELECTRICAL REVIEW we describe a 
very ingenious local pay-station tele- 
phone system devised by President 
Morris F. of the Southern 
New England Telephone Company. 


Tyler, 


The State of Connecticut, in which 
this company operates, is so closely 
dotted with towns and villages as to 
make it practically one large tele- 
phone exchange. The class of pat- 
ronage there existing should be 
attracted by the ‘‘token” system, 
and we have no doubt it will prove as 
popular as the many other innova- 
tions in the telephone service which 
are to be credited to Mr. Tyler. 
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AND THE ELEC- 
MARKET. 


WALL STREET 
TRICAL STOCK 

The market of the week was very 
quiet and possessed a firm to strong 
undertone. Speculation was narrow 
and hinged largely upon the develop- 
ments from day to day in the exchange 
market. Something like $2,500,000 
was exported to the Continent and 
between $300,000 and $400,000 to 
Canada. The European shipment 
was a special transaction, involving 
the payment of a premium, and did 
not reflect the action of exchange. 
Rates were reduced one-half cent on 
Thursday and are now very close to 
the specie point. This weakness was 
due to the appearance of quite large 
amounts of cotton, produce and 
securities bills. Arrangements have 
been made during the week for im- 
portant sales of bonds in blocks and 
mining property abroad. This will 
result in between $25,000,000 and 
$40,000,000 exchange before the last 
of October. Railroad earnings, with 
hardly an exception, continue to 
improve. The lines of the northwest 
are particularly favored in this 
respect. Bank clearances are 21.1 
per cent larger than last year, although 
still under those of 1892. Prices of 
commodities, as a rule, have been 
firmly maintained, while the sharp 
advances in cotton and coal further 
strengthen the general situation. 

In electrical stocks there was only a 
moderate amount of business. Se- 
curities have been brought into some 
prominence of late on account of the 
phenomenal advance in Electric Stor- 
age Battery, of Philadelphia, the bull 
manipulation of General Electric and 
the declaration of the regular divi- 
dends by a number of leading illumi- 
nating properties. 

General Electric touched 40 again 
this week, fluctuating between that 
figure and 38%. Ihad an interesting 
talk with a large holder of the stock 
recently, who informed me that there 
were pending no particularly new or 
important developments in the elec- 
trical field. He did not look for the 
Manhattan contract this year. He 
said there were no further prepara- 
tions being made to electrically equip 
the steam roads. The General Elec- 
tric Company, he said, was working 
along. quietly on small profits and a 
satisfactory line of business. ‘The 
company did not recognize competi- 
tors in the incandescent lamp field, 
and consequently would not be apt 
to compete with them in the mat- 
ter of output or prices. It seems 
that the question of correcting the 
capital stock impairment, so as to 
allow of a distribution of the accrued 
dividends, has not been considered 
by the directors for months. It is 
thought that the preferred stock will 
have to stand in conjunction with 
the common any scaling that may be 
necessary. This is said to be the 
explanation for the low price at which 
it is selling, in view of accumulated 
dividends of over 10 percent. The 


only recent development regarding 
litigation is the Siemens-Halske suit 
for alleged infringement of patent on 
its sliding trolley and the third-rail 
system used on the Metropolitan 
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Elevated in Chicago. It is understood 
that these are not regarded as par- 
ticularly important by the companies, 
and that it is a question if they will 
ever come tv trial]. On the other hand,I 
hear that they have begun the suits 
in this city, and intend to prosecute 
them through all courts. 

An echo of the panic is the annual 
report of the Street Railways and 
Illuminating property for the year 
ending July 31. This is the company 
which furnished General Electric 
with cash in its hour of need, receiv- 
ing in return a lot of good, bad and 
indifferent collateral. The market 
for the Illuminating securities is 
improving, and the process of liqui- 
dating holdings is going on steadily, 
and is said to be very satisfactory as 
to results. ‘The statement follows: 


1895. 1894. 
Securities held prev. year 
OE A GOS $10,339,555 $12,188,267 
Securities received from 
other companies against 
advances, etc............. 522,768 683,517 





Total baaissind. sansmcensed $10,922,323 $12,871,784 
Par va'ue of securities sold, 


paid or otherwise dis- 














a SSRs: $ 3,741,018 $ 2,472,229 
Securities now held by trus- 
0008 Bb POP. ccccccccevcces 7,181,305 10,390,555 
ee $10,922,325 $12,871,784 
Principal cash account: 
Balance brought forward.. ee 
Received from sales various 
Ee 1,588,497 $1,314,155 
Advances repaid..........+. een 
DI oss isevcensvassuens $1,698,693 $1,314,155 
Paid oe 13,711 preferred 
SE ascadvesesnséoorescus 1,462,051 1,250,179* 
Advanced to various com- 
PADICS........ 600+ veeeeees 175,155 45,470 
Paid in purchases of addi- 
tional securities in sundry 
COMPANIES... .....++. 4008 13, ped 13,107 
PTE ccccccccccozsers: Se o8envens 
Balance.......... soceseucese 47, ei 5,190 
Docs: c+vscnnsseeses $1,698,693 $1,314,155 
come cash account bal- 
Inance forward.........+... a 
Received as interests, divi- 
Se ee 217,888 238,957 
DO vs cccccesosesccers $231,515 $238,957 
Paid in dividends on pre- 
ferred shares............. 119,438 168.242 
Executor of trust.......... 61,835 57,088 
BRIRROD. cc00e sececcesee. coe 50,242 13,627 
ick cacatcanscscsesess $231,515 $238,957 


*Paia for $13,561 preferred stock. 

The advance of some 10% points in 
Electric Storage Battery was not sur- 
prising in view of the fact that this 
company is tightening its grip upon 
storage battery business and is rapidly 
expanding its business. It is said 
that under the advance of some 20 
points buying has been in small lots. 
This leads to the belief that the stock 
is being absorbed by investors. 

Among the dividends declared this 
week was one by Edison Illuminating 
Company of New York, of 1% per 
cent, payable November 1. Books 
close October15. Mexican Telegraph 
declared a quarterly dividend of 2% 
per cent, payable October 11; Central 
& South American Telegraph, 134 
per cent, payable October 4. 

The most important dividend of 
late is that of the Municipal Electric 
Light Company, of Brooklyn. It is 
50] per cent scrip, payable to stock of 
record October 24. It is to be paid 
out of the increase in the capital of 
from $500,000 to $1,000,000. 

In the Boston market, Bell Tele- 
phone was very quiet and quite strong. 
Electric Storage Battery advanced 
10% points to 58%; Erie Telephone 
134 to 65; New England reacted 
slightly to 89. Westinghouse secur- 
ities were unchanged, the common at 
35% @ 36 and the preferred at 
55% @ 56. BAIN. 

New York, September 28. 








Ohio Electric Light Association. 


The Ohio Electric Light Associa- 
tion will hold its annual meeting at 
the Plaza Hotel, Piqua, on October 8. 
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THE MONTREAL STREET RAILWAY 
CONVENTION. 





A LIST OF EXHIBITORS AND PASSEN- 
GERS ON THE SPECIAL TRAIN. 





The following is a list of manu- 
facturing firmsand others who propose 
to make exhibits at the Montreal 
Convention of the American Street 
Railway Association which begins on 
October 15. 

The list is complete up to last 
Friday: 


Walker Manufacturing Co., Cleveland, 0. 
C. N. Fuller, Boston, Mass 
K. W. Blackwell, Tonweah. 
Wendell & MacDuffie, New York. 
oe, and -- emaenaaee) Co.,New York. 
W. T. Bonner, Montreal. 
Genera! Electric Co., New York. 
Street Railway Journal, New York. 
ELEcTRICAL REVIEW, New York. 
Standard Underground Cable .. Pittsburgh. 
—— Register Co., Chi cago. 
E. T. Burrowes Co., Portland, Me. 
Taunton Locomotives Co., Taunton, Mass. 
Theophi e Euphat, Darien, Conn. 
The Ohio Brass Co., Mansfield, Ohio. 
Montreal Car Wheel Co., Montreal. 
New York Car Wheel Co., Buffalo. 
Diamond Truck and Car Gear Co. meagan, N-Y. 
we States Projectile Co., Brook lyn. 
. A. Griffing Iron Co., Jersey City. 
=a. Manufacturing Co., North Chicago. 
Taylor Electric Truck Co., Troy, ea 
American Hard Fibre Co., Newark, Delaware. 
Frank Wheeler & Son, Meriden, Conn. 
St. Louis Register Co., St. Louis. 
Searritt Furniture Co., St. Louis, Mo. 
American Railway Joint and Manufacturing Co., 
Cleveland, O. 
Shippers’ Forwarding Co., Chtenge. 
Adams & Westlake Co., Chie 
— Electrical and Snnediactertng Co.,Philadel- 
a. 
Carter Brake Co., Chicago. 
R. Bliss Manufacturing Co.. tage me aga R. I. 
Hughes Fare Register Co., New Y 
Woven Wire Mattress Co., Hartford, _ 
Consolidated Car Heating Co., Albany. 
The Fiberite Co., Mechanicville, N, Y. 
Ottawa Car Co., Ottawa. 
The Bushnell Co., Montreal. 
Standard Paint Co., New York. 
New Haven Car Register Co., New Haven, Conn. 


The following isa partial list of the 
people who have reserved accommo- 
dations on the special train which 
leaves New York over the New York 
Central & Hudson River Railroad, 
Adirondack division, at 6 P. M. on 
October 14: 

Frank A. Thayer, New York. 

Wm. F. Acton and two, Norwalk, 
Conn. 

Theophile Euphrat, Darien, Conn. 

H. J. Crowley, Philadelphia. 

Frank Stillman and wife, Scranton, 
Pa. 

M. R. McAdoo, Paterson, N. J. 

C. E. Porter, Brooklyn, N. Y. 

E. H. Davis, Williamsport, Pa. 

H. M. Montgomery, New York. 

Harold P. Brown, * 

W. A. Washburnand wife, “ 


W. C. Woods, 66 
M. C. Conway, *e 
J. A. Hanna, “s 
Jas. F. McLaughlin, *e 
Geo. Lodge and wife, - 


Chas. Lex Smythe and wife, “ 
F. A. Scheffler and wife, " 


Frank R. Ford, ‘6 
John C. Dolph, “e 
J. H. Carson, ss 
H. G. Issertel, es 
C. D. W. Crane, ‘e 
Major H. C. Evans, ” 
E. W. Little and three, se 
Chas. W. Price and wife, 
W. L. Candee and wife, “s 


A. M. Young and wife, Waterbury, 
Conn. 

Col. John N. Partridge, Brooklyn, 
a. ¥. 

A party of 60 Philadelphians, 
headed by Mr. J. G. Brill, of the 
Brill Car Works and Mr. C. A. Bragg, 
of the Westinghouse company, will 
probably come over to New York and 
go to Montreal on the special train. 

President Joel Hurt, of Atlanta, 
Ga., with other street railway men, 
expects to join the party at New York. 

All who intend to go on the special 
should at once write Mr. C. 
Roach, general eastern passenger 
agent, 413 Broadway, N. Y., and 
engage Wagner accommodations. 


John L. Martin Arrested in New 
York City. 


John L. Martin, of Chicago, who, 
under the name of J. B. Moore, came 
to New York city, it is alleged, to 
swindle people, was arrested and 
locked up by Central office detectives 
on ‘September 24. A few days pre- 
viously, Martin had introduced him- 
self to a William street stationery 
firm as J. B. Moore, cashier of the 
Merchants and Importers’ Bank, 
of Chicago. He also said he had 
opened an account with the Central 
National Bank of New York city. 
He gave an order for a large number 
of checks on the Central Bank and 
was told to call for the checks ina 
few days. In the mean time the 
stationer learned that Martin was 
unknown at the Central National 
Bank. Mayor Strong, who is a direc- 
tor in the bank, informed Police 
Commissioner Roosevelt of the matter 
with the result that when Martin 
called for the checks at the stationer’s 
he was met by the Central office men 
and placed under arrest. The police 
also found that there was no such 
bank in Chicago as the Merchants 
and Importers’. 

In Martin’s pockets were found a 
$25 check on the Illinois ‘Trust Com- 
pany, made out to J. B. Moore and 
signed Moore Brothers & Company, 
a number of papers addressed to 
John L. Martin, referring to a claim 
against an accident insurance com- 
pany, and a telegram which read : 

‘Clara improving. No hurry. If 
need any money make check on Trust 
Company. 

‘**Moore BrotHers & Company.” 

He admitted to Captain O’Brien 
that the telegram and check were 
bogus. He left Chicago, he said, 
after passing a number of worthless 
checks on various business houses. 
He visited Cleveland, Auburn and 
Boston, and passed bogus checks on 
any friend he chanced to meet. Had 
he secured the checks he ordered 
from the stationer, he had intended 
to pass one for $2,500 on a book- 
maker as a bet on a horse race, in the 
hope that he could get back a part of 
the money he had lost at gambling. 
There is no criminal charge against 
Martin here, but he was remanded 
back to Police Headquarters, so that 
the police could ascertain ifhe were 
wanted elsewhere. 

Martin, until recently, stood weil 
with electrical men, but of late he 
has been fleecing his friends in the 
business of small amounts by petty 
swindling and forgery. The Western 
Electrician for September 7 pub- 
lished the following in regard to 
Martin : 

‘About two weeksago Mr. Martin 
presented a check to William F. 
Brewster, of the New York office of 
the General Electric Company, and 
requested him to cash it, as it was 
after banking hours. The check was 
for $100 and was drawn on the IIli- 
nois Trust and Savings Bank, of 
Chicago, in favor of John L. Martin. 
It purported to be signed by B. E. 
Sunny. Mr. Brewster accommodated 
Mr. Martin, but when the check was 
sent to Chicago for collection it was 
discovered that the signature was 
forged. Mr. Brewster is out the $100 
and the cost of protesting the check. 
Other instances of like character 
could be cited. Electrical men must 
take warning.” 

Martin at one time was at the head 
of the central station lighting de- 
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partment in the Chicago office of the 
Thomson-Houston and General Elec- 
tric companies. Lately he has been 
a selling agent for the National Elec- 
tric Company. His left arm is miss- 
ing below the elbow. He has always 
been known as a heavy gambler, and 
of late seems to have resorted to 
any means for obtaining money with 
which to gratify his passion. Some 
of his friends claim that he has gone 
to pieces morally. 





Niagara on Tap. 


Under the above title a lecture 
was delivered by Mr. T. C. Martin at 
Columbia College before the New 
York Electrical Society, on Septem- 
ber 27, to open the season. ‘The lec- 
ture was illustrated by some 7% 
lantern slides made for the purpose, 
and was an interesting review of the 
now familiar features of the great 
enterprise for utilizing electrically 
some of the energy of Niagara. The 
descriptions and pictures, while 
technical, were also given in sucha 
popular manner as to render the sub- 
ject plain to the comprehension of 
an intelligent general audience. Each 
part of the work—the general plan, 
canal, power-house, tunnel, turbines, 
generators, etc.—was taken in turn 
and presented to notice. Mr. Martin 
expressed his belief in the entire feasi- 
bility of long distance transmission 
from Niagara and he expects to see 
the power in Buffalo in a year. He 
touched also upon the application of 
the power to the Erie Canal, which he 
thinks can be by that means made not 
only more available for freight but 
useful for cheap passenger travel, as 
in the days gone by. He also expects 
to see Niagara power used for a line 
of electric launches and boats on the 
Niagara River between the Falls and 
Buffalo. He concluded by saying 
that while, at best, very few people 
saw Niagara, this work, which in 
no wise interfered with its beauty, 
would place its cheap power at the 
command of millions of citizens and 
thus make it in reality a common 
heritage. The society has an excel- 
lent programme arranged for 1895-6, 
and several of the evenings, as on 
this occasion, will invite members to 
bring ladies, especially when trips 
of inspection to engineering works 
are made. 





PERSONAL. 


Charles 'T. Yerkes and Frank B. 
Rae, of Chicago, and Professor Alex- 
ander Graham Bell were in New 
York early this week. 

J. Draper Bishop, electrical engi- 
neer for the Safety Insulated Wire and 
Cable Company, of New York city, 
has returned from an extended Euro- 
pean trip. 

Mr. R. Leo Van der Naillen has 
been obliged to resign his position as 
western manager of the Boudreaux 
Dynamo Brush Company, and has 
returned to California on account of 
the ill health of his wife. 

Among the out-of-town visitors to 
New York city last week were Dr. 
Louis Duncan, of Baltimore, presi- 
dent of the American Institute of 
Electrical Engineers; Samuel M. 
Bryan, of Washington, president of 
the Chesapeake & Potomac Telephone 
Company, and J. G. White, of the 
White-Crosby company, Baltimore. 

Mr. John C. Boss, president of the 
Lakon company, of Elkhart, Ind., 
and Miss Anna Rittle were married 
last week at the home of the bride’s 
parents in Elkhart. The bride and 
groom are now enjoying a wedding 
trip, which will include a visit to 
Niagara Falls and New York city. 
The ELEcTRICAL REVIEW extends its 
congratulations. 
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HOW SHALL WE HEAT OUR CARS? 

(Continued from page 187.) 
is that this wire is thoroughly insu- 
lated and short circuiting within the 
heater itself is prevented, and still it 
is wound open so as to present its 
whole surface in the air. It is so 
arranged, too, by its even pressure 
upon the porcelain insulator, that no 
part of this coil can vibrate, and hence 
there is no danger from the crystalliza- 
tion of the iron while hot from tremor 
or vibration of the heated wire. This 
feature of the heater is a very im- 
portant one, as it absolutely prevents 
the crystallization and hence break- 
ing of the resisting conductor. These 
coils have now been operated for over 
three years and not one coil has given 
out or has shown any oxidizing effect 
in the substance of the wire. The 
use of iron asa resisting conductor 
frees us from the difficulties of crys- 
tallization to which German silver is 
especially liable. ‘The melting point 
of iron is at a temperature of nearly 
3,000 degrees Fahrenheit, so that the 
temperature of fusion is so far above 
the normal temperature of the resist- 
ing conductor, and as vibration of the 
conductor 1s prevented by the method 
of winding it onthe insulator, no 
danger occurs from oxidation, fusion 
or crystallization. 

[t is important in the construction 
of electric heating devices that the 
expansion of the metallic wire due 
to change of temperature be fully 
provided for, and that the heater be 
so arranged that under no circum- 
stances can the force of expansion and 
contraction create a strain upon the 
resisting conductor or upon the in- 
sulating parts which would be liable 
to injure or to break them. This is 
especially important 1n conductors 
designed to be runata high tempera- 
ture, as the difference in length of 
the conductors at the extremes of 
temperature to which it is subjected 
is quite a considerable part of its 
length. 

Another fact is also to be noted; 
that the length of a wire which is 
subjected to heat at intervals and is 
allowed to cool will gradually shorten, 
and the contracting force may in cer- 
tain constructions of heaters cause 
the breakage of the wire itself. What 
I mean is, it is a well-known princi- 
ple that a wire of a given length, if 
heated and then cooled, and again 
heated and cooled, is not the same 
length at the same temperature that 
it was in the first test. Changes will 
go on for some time in lengths of 
wires so subjected to heating and to 
cooling, and this fact should be con- 
sidered in the construction of electric 
heaters. 

On the other hand, care must be 
taken that under no conditions can 
the expansion of the wire make it 
loose on the insulator and so cause a 
short circuit between neighboring 
wires. ‘The amount of expansion 
taking place in the amount of wires 
used in a car equipment of the heaters 
which I have shown you is seven 
feet five inches; that is to say, the 
length of wire when heated to the 
highest temperature to which it is 
subjected in the regular operation of 
the heater is seven feet five inches 
longer than it is when cold. By the 
construction adopted in this heater it 
is apparent that this expansion is 
taken up between consecutive layers of 
the wire itself, so that expansion 
and contraction of the wires do not 
operate to vary the tension of the 
coil of wire, nor even to vary the 
pressure with which it binds the in- 
sulator itself. 

The change of temperature in re- 
sisting conductors is attended with 
other phenomena which should be 
considered in the construction of 
electric heaters. For example, it is 
well known that the resistance of a 
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wire of a given material, of given 
length and cross-section,depends upon 
the temperature at which the resist- 
ance is measured. Iron wire pos- 
sesses certain qualities in its variation 
of resistance with temperature which 
I think admirably fits it for use in 
electric heaters. I show a diagram 
(Fig. 1) in which the upper curve 
shows the change of resistance in a 
coil of iron wire having a resistance 
of 100 ohms, due to the different 
temperatures of iron, as indicated on 
the horizontal line. From this it 
will be seen that an iron wire haying 
a resistance at zero centigrade of 100 
ohms has its resistance doubled when 
the temperature is increased to 180 
degrees centigrade, and that its resist- 
ance becomes 300 ohms when its tem- 
perature is 315 degrees centigrade. 
This same resistance is increased to 
500 ohms when its temperature is 
525 degrees centigrade. In other 
words, a rise in temperature of the 
resisting conductor is always attended 
with an increase of resistance, and, 
conversely, a lowering of temperature 
is always attended by an increase of 
conductive power. 

‘The expansion of German silver is 
shown in the lower curve of the same 
diagram. It will be here seen that 
change of resistance in German silver 
is but a mere fraction of the change 
of resistance of iron wire. For ex- 
ample, in wire of German silver, 
which at zero degree centigrade or 
at Fahrenheit has a resistance of 100 
ohms, its resistance at 300 degrees 
centigrade is increased to 114 ohms 
instead of 287 ohms in iron wire. 
The application of this variable resist- 
ance in the construction of electric 
heaters is apparent when we consider 
the nature of an ele tric heater and 
the automatic control which this 
property of iron gives us over the 
temperature of the electric heater 
itself. What I mean is this: If I 
examine a hot water or steam radiator, 
I will find that if I place a non-con- 
ducting hood over the radiator so as 
to prevent the circulation of air, this 
hood enclosing the radiator will pre- 
vent the escape of heat. The effect 
of such a hood upon a radiator does 
not increase its temperature above 
the temperature of the water or steam 
by which the temperature of the 
radiator is maintained. If such a 
hood, however, were placed over a 
car stove or over an electric heater a 
different result would follow, as the 
stove and the electric heater are gen- 
erators of heat instead of simply 
transmitters, as is the case with the 
hot water radiator. It must be clear 
if heat is prevented from escap- 
ing from an electric heater, and the 
wire does not automatically throttle 
down a portion of the current passing 
through it, that it will continue to 
generate heat and raise the tempera- 
ture to a dangerous extent. 

The use of the variable resistance 
so marked in our iron wire is apparent, 
as its effect is to reduce the amount 
of current flowing through the heater 
and hence toreduce the amount of heat 
generated. By referring to our dia- 
gram we will see that the two electric 
heaters, one of iron wire and the 
other of German silver, both having 
the same resistance at zero centigrade 
and both being covered with a non- 
conducting hood which prevents the 
escape of heat, would as the tempera- 
ture rises act verv differently. For 
example, if the temperature rises to 
100 degrees centigrade, there would 
be approximately two-thirds as much 
current passing through the electric 
heater with the iron wire as through 
the electric heater with the German 
silver. If the thermometer rises to 
200 degrees centigrade, the amount 
of current now passing through the 
heater with the iron conductor is 
about one-half of what is passing 





through the German silver, and 
hence oaly about one-half as much 
heat is generated. If the temperature 
rises to 300 degrees centigrade, only 
two-fifths as much current would 
pass through the iron resisting wire 
as passes through the German silver. 
This throttling action of the iron 
wire increases more rapidly even than 
the increase of temperature, so that 
at 600 degrees about one-fifth as 
much current passes through the iron 
Wire as passes through the German 
silver. This means that the current 
through the iron wire is reduced in 
proportion to the fractions which I 
have just given, and the reduction 
in current means also a reduction in 
the amount of heat generated. A 
heater, therefore, provided with an 
iron resisting conductor, has this 
peculiarity over that equipped with 
German silver, that if for any reason 
the escape of heat from an electric 
heater is prevented either purposely 
or accidentally the action of the rise 
of temperature upon the heater itself 
i3 to so throttle down the amount of 
current passing through itand hence 
the amount of heat generated as toe 
prevent such a high temperature of 
heat that might prove dangerous. 
We will see the application of 


this with electric heaters. If, for 
example, we consider the case 
of two heaters, which we _ have 


been comparing, in acar filled with 
passengers, in which there is a partial 
covering of the discharge openings 
of the heater by the clothing of the 
passengers. The action of an acci- 
dent of this kind on the heater pro- 
vided with an iron conductor is to 
stop in a measure the flow of current 
through that heater, so that by the 
time the temperature of the wire 
rises to 400 degrees centigrade, three- 
fourths of the current has been shut 
off, and hence only one-fourth of the 
normal amount of heat is generated. 
This, as a matter of fact, could never 
occur, even were the discharge open- 
ings of heaters entirely closed, as the 
throttling action of the heater itself 
reduces the current to such a point 
that comparatively a small rise in 
temperature would take place, due to 
the fact that part of the heat would 
find means of escape. This throttling 
action of the electric heaters with 
iron resisting conductors is best illus- 
trated in Fig. 2. This diagram shows 
the principle which we have just been 
discussing applied to electric heaters. 
The upper curve isa curve of tem- 
perature obtained from a thermom- 
eter placed within the porcelain 
insulator itself. The two lower curves 
are curves of temperature, obtained 
by two thermometers placed within 
the heater casings and about one-half 
an inch above the coils of the heater 
proper. An idea of the rise of the 
temperature of the air in the upper 
part of the heater casing may be 
obtained from these curves. The 
time is laid out on the horizontal 
lines, the vertical lines being lines of 
temperature. After the heater had 
been in operation until the tempera- 
ture within the porcelain and the 
temperature within the heater casing, 
as indicated by the two lower lines, 
had become practically constant, we 
then covered up the discharge opening 
of the heater with a close-fitting sheet 
of asbestos which would prevent the 
escape of heated air. The effect upon 
the temperature within the heater 
casing is at once apparent, and the 
upward movement of the curve -indi- 
cates the rate and amount of that 
rise in temperature. As I have 
already pointed out, this rise of tem- 
perature must mean a lowering in the 
amount of heat generated. The 
throttling action of this can be seen 
in the fourth curve to which I call 
your attention. This fourth curve 


represents the amount of current 
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passing through the heaters and also 
represents the amount of heat gen- 
erated. In the first place, when the 
current is first closed through the 
heater you will see that a large flow 
of current takes place until the 
heater itself becomes heated up, when 
the amount of current is automatic- 
ally throttled down. This of itself 
is of advantage in more quickly 
bringing the heater to its maximum 
temperature. This curve remains 
nearly horizontal, indicating a nearly 
steady flow of electricity until it 
reaches the point where the discharge 
opening of the heater was closed. 
You will see at once that the current 
drops, and the amount of this drop 
indicates the amount of the throttling 
action of the resisting conductor 
itself. This also means, and this 
point I desire to emphasize, that any- 
thing which interferes with the dis- 
charge of the heat into a car also acts 
to cut off the amount of heat gener- 
ated in that heater, and hence to pre- 
vent in a measure the rise of tem- 
perature which would otherwise take 
place within the heater itself. At 
the point indicated in these curves, 
the asbestos damper was removed 
from the discharge of the heater, 
and the curves then indicated the fall 
in the temperature of the space above 
the heater, while the curve showing 
the amperes rises in a very short time 
to its normal height, indicating that 
when the heat is free to discharge 
from the heater more heat is gener- 
ated. ‘This action will take place in 
any heater in a car, and will take 
place in one heater independent of 
other heaters. ‘This curve, however, 
may give a wrong impression as to 
the temperature at the discharge of 
the opening of the heater itself. 
(To be continued.) 
-—-_- 


Power Transmission to 
Santa Cruz, Cal. 
To THE Eprtor oF EvecrericaL Review : 

I notice in the ELEcTRICAL REVIEW 
for September 4 the following : 

Santa Cruz, Cat.—The Santa 
Cruz Electric Light and Power Com- 
pany reported to have an attachment 
issued for $7,600. 

Will you kindly state that the Santa 
Cruz Electric Light and Power Com- 
pany have not been attached or even 
sued since we organized some six 
years ago. The matter referred to 
grew from a contract we held upon a 
water power contract and the same 
expired. We are arranging, or at 
least I, in my own right, am arranging, 
to take up the contract again and 
equip for electrical transmission of 
power, obtaining from the San Loren- 
zo River an average of 700 horse- 
power during the year. 

This power is three miles from the 
city of Santa Cruz. We will equip 
for street railway and motor circuits 
as well as for lights. ‘The idea is to 
make it a power company to furnish 
power for our plant and electric rail- 
road together with any manufacturing 
that may be started. 

Thanking you in advance, I am 

Yours, etc., 
F. W. Swanton, 
Secretary and Manager Santa Cruz 
Electric Light and Power Com- 
pany. 
Santa Cruz, Cal., September 18. 
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Where the Fare Went. 

[From the Roxbury Gazette.]} 
Conductor—Did I get your fare ? 
Passenger—I guess so ; I didn’t see 

you ring it up for the company. 
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PHASING TRANSFORMERS. 





BEFORE THE AMERICAN IN- 
STITUTE OF ELECTRICAL ENGI- 
NEERS, NEW YORK, SEPTEMBER 
25, 1895, BY CHARLES 8S. BRAD- 
LEY. 


READ 





On account of the large number 
of single-phase plants in existence 
which were built for lighting, and 
with no thought at the time of run- 
ning motors from these systems, it has 
seemed to the electrical engineer very 
necessary to produce a single-phase 
motor. Many talented men have 
labored and studied upon this sub- 
ject, and, so far, the results have not 
been at all satisfactory. 

During the last few years the rapid 
progress of the polyphase motor has 
been the only success. The evolution 
of electrical art seems to be toward 
the production of apparatus which 
shall make all systems mutually con- 
vertible, so that we may be able to 
convert the phases produced into a 
greater or lesser number. Starting 
with a generator of three phases, we 
shall be able to produce from it two 
orone. Again, generating two phases, 
we shall be able to convert it into 
three phases or one. Again, starting 
with a single-phase generator, we 
shall be able to convert it into two or 
three phases. 

The polyphase motor is so good as 
to need but very little, if any, im- 
provement, but this is so familiar to 
the Institute that 1 need not go into 
details. I think the time is not far 
distant when we shall be able to fill 
out with the alternating currents 
any engineering problem that may be 
required of us. We will be able to 
take old plants and modify them to 
do any work which may be necessary. 
One of the important links to round 
out the art seems to be the phasing 
transformer, so that we can take a 
single-phase alternating current and 
convert it into polyphase of any de- 
sired number. 

I have chosen for my work the con- 
version of single-phase to three-phase, 
because the three-phase motors which 
we have been able to construct give 
us very much less trouble than the 
two-phase. In a series of experi- 
ments, I have found that the two- 
phase motor would run at a number 
of speeds, especially when supplied 
with current from a phasing trans- 
former. I suppose the trouble arose 
from harmonics, but of this I am not 
certain. The triphase motor never 
has given us any of this trouble. 
These experiments, however, were 
carried out before the transformers 
had been refined ; and, now that we 
are getting more perfect results, I 
think it is very probable that we 
could return to the two-phase motor 
and get much better results than 
when first tried. The following isa 
description of an arrangement of 
condensers and cores to produce 
polyphase and single-phase alternat- 
ing currents. Many different ar- 
rangements of condensers and induct- 
ances have been tried, and all have 
failed to keep their phases at a work- 
ing relation, except the one I am 
about to describe. 

A diagram of the phasing trans- 
former and connections with the 
generator and motor will be found 
in Fig. 1, A being the generator, B 
the simple section of the transformer, 
D the condenser and M the motor; 
r, primary of the simple section of 
the transformer, ” and /, primary of 
the compound section ; g, h and 1, 
secondaries of the simple section of 
the transformer, and j and &, second- 
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aries of the compound section. The 
primary of the simple section of the 
transformer is in series with the com- 
pound section and condenser. By 
the proper adjustment of capacity 
and inductance, the magnetic flux in 
the core of the compound section is 
approximately 90 degrees in phase 
behind the simple section, then, in 
order to get three phases from the 
two, I resort to resultants in the 
secondaries ; gy and & constitute one 
phase, 2 and j a second and i the 
third. The essence of this invention 
rests in the arrangement of the com- 
pound section of the transformer and 
condenser. There are, undoubtedly, 
several ways of explaining the theories 
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in parallel into or through the induct- 
ance E and the capacity D, Fig. 2. 
As soon as the wave of the electro- 
motive force commences to decline 
from the point p, the condenser will 
begin to discharge and the current 
flowing from it will ce in the direc- 
tion of the arrow third, Fig. 2. Also, 
at the same time, the inductance will 
discharge its energy by a current in 
the direction of arrow third, so that 
the current represented by arrow 
third will cross the zero line at point 
t, Fig. 3, or is delayed by a time 
equal to 90 degrees. Thus, we see that 
the current represented by arrow third 
will be lagging in its time period con- 
siderably behind that in the lead r, 
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involved in this device, and most 
people would prefer the mathematical 
description ; but, as I did not hit upon 
the invention by that method, I shall 
follow in the explanation the same 
method of reasoning as I used to 
arrive at the result. In order to ex- 
plain the theory involved in this, 
refer to Fig. 2, in which A is the 
generator, EK the inductance, D a 
condenser or capacity ; 7 and » repre- 
sent the leads to the inductance E and 
to the capacity D. If the generator 
is generating an electro-motive force 
in the direction of the arrow, Fig. 2, 
a current will flow through the lead 7 
aud the inductance E, as represented 
by the arrow prime, and through n 
into D, in the direction of the arrow 
second, as indicated by the curves in 
Fig. 3; that is, during the rise of the 
electro-motive force through the 
machine from the point o to the top 
of the wave at p, the current will flow 


represented by curve o-p. Now, if 
we wind the lead 7 and the lead x 
upon an iron core as shown in Fig. 4, 
in opposite directions and of the 
same number of turns, and have the 
inductance E bear a proper relation 
to the capacity D, so that the currents 
represented by arrow prime and arrow 
second shall be equal, no magnetic 
flux will be produced in the core dur- 
ing the rise of the potential of the 
machine from oto p on the curve, 
but during the fall of the electro- 
motive force of the machine, and 
during the discharge of the induct- 
ance and condenser which is rep- 
resented by arrow third, Fig. 2, the 
currents flowing through x and / 
will be in series and flowing in the 
same direction; consequently, the 
magnetic flux will be approximately 
90 degrees later than it would be if 
charged directly from the machine. 
I have represented in Fig. 2 a section 
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of lead by 7, and it will now be clearly 
seen that the current in the lead r 
will have a phase difference from 
the combined or resultant phases in 
the leads / and ». Furthermore, a 
current in the lead 7 will be in lead 
of the electro-motive forc. of the 
machine, because the inductance and 
the condenser, previously described, 
cut off the flow of the current before 
the machine has reached the zero 
point, and when the lead r is placed 
upon an iron core,as shown in Fig. 4, 
it hasa tendency to lag, which counter- 
balances the lead and leaves the main 
line current somewhere near in phase 
with the electro-motive force of the 
generator. 

Please refer now to Fig. 4, where 
the leads 7 and ~ are wound in oppo- 
site directions, and completely inter- 
laced upon the iron core L, the 
generator, inductance and capacity 
being indicated by the same symbols 
as in previous figures. The lead r is 
here wound upon the second iron 
core, which constitutes the primary 
of the simple section of the trans- 
former, as shown at B, Fig. 1. In 
reducing to practice and applying the 
transformer to an induction motor 
we find that the inductance E can be 
dispensed with, as the apparent in- 
ductance produced by the motor fur- 
nishes all the lag necessary; and it 
will be noted that in Fig. 1 the extra 
inductance which we used in our first 
experiments is left out of the combi- 
nation. ‘The lead from the simple 
section of the transformer, it will be 
noted, goes co the center of the com- 
pound section. This diagram does 
not represent the true condition of 
the compound section, for the wind- 
ings n and / are together, or, as before 
mentioned, interlaced upon the core. 
The magnetic flux in the two sections 
of the transformer are approximately 
90 degrees apart. ‘The secondaries 
are, therefore, wound each partially 
upon the two cores, so that the three 
resultant phases may be produced 
from two, this being in accordance 
with Mr. Fred. 8. Hunting’s invention 
for changing two phases to three, 
For the description of this I will quote 
Mr. Hunting’s own words, and the 
plan is in Fig 5: 

“If Pt and P? represent two primary 
circuits supplied respectively with al- 
ternating currents differing in phase, 
or disposed in any other suitable man- 
ner so that the fluctuating magnetic 
impulses developed in the cores M! 
and M2 differ in time, then the sec- 
ondary currents developed in circuits 
S1 and 8? will differ in time period. 
If other circuits, as S* and S4, be so 
arranged that part of their convolu- 
tions will enclose one magnetic core 
and part another, there will be devel- 
oped in these circuits a resultant 
current due to the combined action 
of both magnetic cores, and this cur- 
rent may be given any desired degree 
of phase displacement with reference 
to the current in primary coils P! 
and P*, accordingly as the number 
of convolutions surrounding the re- 
spective cores is varied. For example, 
if, as shown in circuit 8+, an equal 
number of convolutionus is placed 
around each core, then there will be 
developed in circuit S* a resultant 
current having its phase half way 
between the phase of current in coils 
P1 and P*. If the number of con- 
volutions on the two cores vary in 
the proportion of three to two, and 
be joined together as imdicated by 
the coils S%, the resulting current 
produced by these coils will be closer 
in phase to the current flowing in 
P1, providing the larger number of 
convolutions be placed as indicated 
in the diagram upon the magnetic 
core controlled by coil P!. Thus, by 
varying the relative proportions of 
the two coils inclosing the two mag- 
netic circuits, a resulting current of 
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any desired phase displacement with 
reference to the phase of coils P! and 
P? may be developed. It will thus 
be seen that by means of two mag- 
netic circuits or cores in which mag- 
neto-motive forces differing in phase 
are developed, we may produce any 
desired number of currents of differ- 
ing phase, and may produce a definite 
degree of phase displacement, and the 
resultant current may in any case be 
shifted closer to the phase of mag- 
neto-metive force in either core by 
increasing the inductive influence of 
suid core upon the circuit carrying 
the resultant current. 

** In the organization shown in the 
diigram, we will have four secondary 
currents developed from the primary 
coils P! and P?, and assuming that 
the currents flowing through these 
coils differ in phase, all of said sec- 
ondary currents will differ in 
phase.” 

Mr. Scott’s invention for changing 
two phases tu three may also be used, 
and is shown in Fig. 6. Making the 
resultants in this manner by means 
of the secondary windings contributes 
also to steadiness of phasing. If de- 
sired, two secondaries having a proper 
two-phase relation may be used on 
the motor. 

The experimental work, in which I 
have been greatly assisted by Messrs. 
Itulse and Chapman, has oceupied a 
long time and has passed through a 
vgreat many stages. The results 
represent a great deal of patience, 
and we have chased the phases from 
zero to 180 degrees, back and forth, 
until there is a well-worn path be- 
tween these two points, but finally 
we havea set of beautiful results, and 
tne electro-motive force curves will be 
found in Fig. % taken from the 
transformer, in connection with a 
half horse-power motor running at 
full load, and Fig. 8 gives the current 
curves of the same. This motor 
gives powerful starting torque, 
and it gives me pleasure to show 
itto you herein operation. I want to 
bring to your attention one feature 
of the compound coil used in com- 
bination with the condenser, which 
will be found in Figs. 9and 10. If 
we suppose a direction of motion as 
shown by the arrow and the current 
in the condenser branch leads by 90 
degrees, which is represented at 6, 
and the current in the mductance 
branch lags by 90 degrees as indicated 
at ¢, and the wires carrying these cur- 
rents are wound in opposite directions 
upon the core, we will have a result- 
ant current, which is represented by 
extensiond. Increase of load changes 
the phase relation of the individual 
branches, but not the resultant sec- 
ondary. and this is explained by 
reference to Fig. 10, wherea 75- 
degree lead and a %5- degree lag 
ure represented by the respective 
brauches; and as the branches are 
wound in opposite directions, we find 
that when 6 is turned over it be- 
comes a lag of 105 degrees, and the 
resultant of 75 degrees and 105 de- 
grees again produces 90 degrees lag. 
and the value again represented by 
the extension d; the value of the cur- 
rent is slightly less, but its resultant 
phase is the same as is represented in 
Fig. 9. This explains the steadiness 
of phasing which we are able to ob- 
tain. ‘This may be explained by 
another method of diagramming, as is 
shown in Figs. 1) and 12, where 
curve @ represents the fundamental 
current, curve &, Fig. 11, a lead of 
90 degrees, curve ¢ a lag of 90 de- 
grees, and then d being turned over 
unites withe to pro luce the resultant 
d, which is #0 degrees in lag of 
fundamental curve a. Now, in refer- 
ring to Fig. 12, where the funda- 
mental current is again represented 
by a, curve b represents a lead of 75 
degrees, and full line curve ¢ repre- 
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sents a lag of 75 degrees; then, when 
curve 4 is turned over in the wind- 
ings, as shown in the dotted line, the 
coils being wound upon the same 
core, a resultant effect is represented 
by the curve d, which is 90 degrees 
in phase from fundamental curve a. 
‘Thus we see by increase of load, 
which tends to decrease the lead of the 
condenser circuit, and also decreases 
the lag of inductance circuit, our 
resultant is still in the same phuse 
relation to the fundamental cur- 
rent. 

The power factor is found to be 
very good. ‘The current in the main 
line, feeding the transformer varying 
from 10 degrees Jead at full load, to 
35 degress lag at no load, and the 
motor at starting produces the same 
effect as when working at full load, so 
that we have very good phasing for 
starting and full load. as well asa 
good power factor, it being 82 per 
cent even at light loads, and the 
probability is that \ e will have very 
much better results upon larger sized 
transformers. 

‘The condenser in this combination 
fills two very important functions. 
first assists in the phasing. and 
second prevents the lag upon the line. 
This arrangement does not prevent 
the idle currents flowing in the motor 
circuits, and the secondaries of the 
phasing transformer, and we find in 
small motors with the high period 
of 140 cycles that the apparent energy 
in the motor circuits is sometimes 
two and one-half times the apparent 
energy in the main line. The 
capacity of condenser for a one-half 
horse-power motor when 1,000 volts 
are supplied to the transformer is 
about 2.4 microfarads. Our con- 
denser for this size, withoat connec- 
tions, occupies a space of a cube four 
inches on each side, and capable of 
enduring 3.000 volts, or a factor of 
safety of four, as the voltage on the 
condenser is about 700. Of course, 
it will be understood by those familiar 
with the designs of induction motors, 
that it is impossible to design a small 
motor with small power factor, as 
the air-gap necessary for mechanical 
construction has to be so large in 
proportion to the size of the motor. 

Many attempts have been made by 
placing the condenser in direct con- 
nection with motors to produce rotary 
fields, but have so far been attended 
with little success; as the trade re- 
quires the motor to be of compara- 
tively low voltage, which calls for a 
large capacity in the condenser, and 
as the output of the condenser ofa 
given capacity is proportional to the 
square of the voltage, it will be seen 
how advantageous it is to place the 
condenser in combination with the 
primary of the step-down  trans- 
former. 

It may seem trite to call your atten- 
tion to the fact that the transformer 
reduces the voltage at the same time 
it does the phasing, but I think it is 
so important that I wish particularly 
to emphasize the fact. It is also of 
great importance that the device has 
no moving parts. 

Upon reference to the cuts show- 
ing the curves obtained of the electro- 
motive force and current, it will be 
readily seen that they are all of true 
sineform. The current for this work 
was obtained froma 75 kilowatt Slat- 
tery alternating machine. This ma- 
chine has a surface winding on the 
armature, and, therefore, gives prac- 
tically a sine wave. Just what the 
transformer may do on all the various 
dynamos that are in the market, giv- 
ing all sorts of complex waves, it is 
difficult to say, with our present 
experience, but, so far as we know 
now, the transformer tends to smooth 
out all the irregularities. 

While the principal use for this 
device at present seems to be the 





application of polyphase motors to 
single-phase lighting systems, many 
new ones, undoubtedly, will be found. 
It may seem bold to think of apply- 
ing this to long-distance trolley rail- 
roads, but | am hoping to have it 
done. 

It is much more simple to have 
one trolley wire with track return 
than to have two trolley wires which 
would be required hy the direct appli- 
cation of polyphase systems. A Jarge 
amount of power requires either a 
large current or high voltage, in 
order that the resistance of contact 
of whatever device is used to make 
connection to line need not be too 
great. As viewed at present, it 
seems as if the alternating current 
must be used for this work. If so, 
and unless the traffic is extremely 
frequent, it will take many more 
transformers, if they be placed along 
the line, than if the transformation 
is made upon the car or locomotive ; 
because the transformers along the 
line, having no trains or cars near 
them, would be idle. 

If the voltage is stepped down on 
the car or locomotive, it is just as 
economical to do it by the phasing 
transformer, with the exception of 
the added weight of condensers. 
which for a 1,200 horse power loco- 
motive will be about two tons. and 
this is not of consequence on so Jarge 
a power. 

These condensers are very com- 
pact and efficient, and will stand 
from three to four times their work- 
ing vol'age, without puncturing the 
dielectric. Iam sorry I cannot show 
you the condenser in all its details, 
but for certain reasons I cannot do so 
at present, but will present it to the 
Institute at the first opportunity. 

A brief description of the motor 
may be in order, although it does not 
belong strictly to this subject. We 
met with much difficulty in develop- 
ing a motor for so high a periodicity 
as 140 cycles. It is necessary to keep 
the density so low, and it is always 
such a temptation to try to get all 
the power from a given piece of appa- 
ratus that they are always heating 
much more than they should. 

With a large number of poles and 
slots we found that any use of wide 
vars in the armature was out of the 
question, for the eddying currents in 
the copper were too serious. We also 
looked for difficulties which we never 
found. At times we thought the 
heating was due to higher harmonics 
produced from the phasing trars- 
former; but, the fact is, we never 
found any, unless it was in the exper- 
iments upon the two-phase motor. 
As mentioned before, the waves are 
all of the true sine form. 

Cuts of the motor are shown in 
Figs. 13 and 14, the rotary field being 
the exterior or stationary part, and 
the secondary or induced constituting 
the armature. The armature is com- 
posed of two sections, or practically 
two armatures end to end upon the 
same shaft, one of the armatures 
having a low-resistance winding and 
the other a comparatively high resist- 
ance. The field is placed over a high 
resistance for starting, and shifted 
by means of a lever over the low 
resistance when it has nearly attained 
speed. Of course, this arrangement 
is for securing the starting up of the 
motor, and has nothing to do with 
the phasing transformer, and the 
motor might have rings for connect- 
ing the starting resistance to the 
armature and operate quite as well. 
The sliding of the field gave trouble, 
as the air-gap has to be small, and 
the play at the sides (noted la and 2a) 
allowed the armature to strike against 
the field, and when a tight fit was 
made, which would work easily when 
cold, it would stick fast when the 
motor rose in temperature. The 
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writer therefore decided to give it 
quite a clearance at these points, and 
give it a guide at the bottom of the 
field shown at 3a. This being central 
and comparatively thin, the expansion 
is not sufficient to cause sticking; 
also the guides at la and 2a, being 
thin vertically, they may fit close and 
still slide easily. ‘The lever for mov- 
ing crown back and forth is shown at 
4a, Fig. 14, and 5a, Fig. 13. It fits 
loosely, having a fulcrum at 6a. 
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American Electro-Therapeutic 
Association. 


The American Elect ro-Therapeutic 
Association held its fifth annual meet- 
ing in Toronto, Ont., on September 
3,4 and 5. The president, Dr. A. 
Lapthorn Smith, M.R.C.8.,Montreal, 
read his annual address, entitled 
‘** Electro-Therapeutics in General 
Practice,” which contained many 
useful hints and tried methods by 
which the practitioner may relieve 
or cure cases by this agency. 

Other papers read were: ‘On 
Constant Current Generators and 
Controllers,” by Dr. W. J. Herdman, 
Ann Arbor, Mich.; ‘‘ Alternating 
Dynamo Currents in Therapeutics,” 
by Dr. W. J. Herdman; ‘‘ Zinc Amal- 
gam Cataphoresis,” by Dr. G. Betton 
Massey, Philadelphia; ‘‘ Report on 
the Electrolysis of Cystic Goitres,” 
by Dr. C. R. Dickson, Toronto; 
‘*Gautier’s Method of Electrolysis in 
Urethral Stricture,” by Dr. Robert 
Newman, New York; “Some Experi- 
ments with Static Electricity in Func- 
tional Diseases of the Nervous Sys- 
tem,” by Dr. Francis B. Bishop, Wash- 
ington; ‘‘Hydro-Galvanism of the 
Urethra,” by Dr. Robert Newman, 
New York; ‘‘ Electricity Considered 
in Its Relation to Surgical Gynaecol- 
ogy,” by Dr. O. S. Phelps, New 
York. 

The following officers were elected 
for the ensuing year: President, Dr. 
Robert Newman, New York; vice- 
presidents, Dr. Alfred Walker, 
Toronto, and Dr. B. D. Beaver, Read- 
ing, Pa.; treasurer, Dr. R. J. Nunn, 
Savannah, Ga.; secretary, Dr. Emil 
Heuel, New York. Executive Coun- 
cil, Drs. W. J. Herdman, Ann Arbor, 
Mich.; W. J. Morton, New York; 
G. Betton Massey, Philadelphia; 
Wendell C. Phillips, New York, and 
Emil Heuel, New York. 

Boston was selected as the place of 
meeting for 1896. 

A reception and promenade concert 
was tendered to the members of the 
association by the physicians of 
Toronto at the Toronto Athletic 
Club. An enjoyable musical pro- 
gramme was presented, which had 
been arranged by the chairman of the 
committee of arrangements, Dr. Chas. 
R. Dickson, of Toronto. Other enter- 
tainments were an invitation to visit 
the Toronto Industrial Fair, by its 
president, Mr. John J. Withrow,who 
entertained the members at his private 
dining room, and had them witness 
the evening performances, winding 
up with the Relief of Lucknow and 
pyrotechnic displays. ‘lhe president 
of the Toronto Street Railway Com- 
pany took the members of the associa- 
tion in his private car through the 
city and its suburbs. 
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I am going to ask the attention of 
the members to a few of the dvtails 
connected with the economical equip- 
ment and operation of a power house 
which, ordinarily, do not get farther 
than the engine room, but which 
might profitably, in a great many 
cases, be considered in the office. 

A modern electric street railway 
station, to deserve the name in these 
advanced days, should embrace in the 
details ef its construction those feat- 
ures which experience has shown to 
be best adapted to the service required. 
These details, I take it, are such as 
would be included by all engineers in 
a compound condensing station. A 
preference has been shown by some 
engineers for certain additional feat- 
ures, by others for features differing 
considerably in the means toward the 
end. It is not my intention to enter 
into a discussion of the relative merits 
of different apparatus, or the wisdom 
of different methods, but I shall con- 
fine my remarks to the ways and 
means which we have considered and 
have adopted in our power house 
lately constructed at Syracuse. 

The Syracuse Street Railroad Com- 
pany’s plant is made up of three 
double-compound engines of the up- 
right marine type, having cylinder 
dimensions 16%4x31 inches, with a 
24-inch stroke. These are belted 
direct to multipolar generators of 300 
kilowatts capacity and exhaust, each 
into an independent surface con- 
denser. ‘The condensed steam from 
the condensers is pumped through 
an oil filter or separator into a hot 
well from which the boiler feed pumps 
convey it through a pipe heater to 
the boilers. By this arrangement not 
to exceed lv per cent of the boiler 
feed water is taken from the outside 
water supply, and all difficulty with 
scale is practically overcome. 

The boiler house contains five 90- 


inch tubular boilers, 16 feet long, 
each made up of 118 four-inch tubes. 
These are fed by a pair of pumps, 
one acting as a relay to the other. 
The whole plant has been in operation 
only a few months, and it has been 
impossible as yet for us to make an 
accurate test as to its economy. Our 
coal and water bills have demon- 
strated the fact, however, that we 
are making power at a low rate, and 
this with the additional fact that we 
are having an entire absence of trouble 
is all that I can urge as an excuse 
for this paper. , 

The feed water is introduced into 
our boilers through a line of two and 
one-half-inch piping connected to 
duplicate pumps through a_ pipe 
heater. We have found two objec- 
tions to hold against the arrangement 
as adopted, the correcting of which, 
I feel, will influence somewhat the 
economy of the station. 

The first of these is the fact that in 
covering the live steam pipes, it was 
not deemed necessary to cover those 
carrying the warm water to the boil- 
ers. This leads to a difference of 
some five or ten degrees in the temper- 
ature of the water when leaving the 
heater and when entering the boiler, 
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and is, consequently, a-source of some 
little loss. 

The second point is the absence 
(since remedied) from the feed water 
line of a check valve beyond the 
pumps to relieve the check valves at 
the boilers. This would seem to be 
of small importance, if not absolutely 
unnecessary, but we have found it of 
decided advantage in prolonging the 
life of the valves and doing away 
with the rattle occasioned in these 
valves by the pulsations of the pumps. 
An air chamber over the pumps is 
also of prime importance in lending 
elasticity to the system. 

In this connection I wish to call 
your attention to the importance of 
an injector on each of the boilers. 
There seems to be a growing tendency 
to rely entirely on a relay of pumps, 
thus allowing the operation of the 
station to hinge on the efficiency of a 
piece of apparatus which my experi- 
ence goes to show has a decided tend- 
ency to get out of order. 

Concerning the economy of using 
over and over again for boiler feed the 
condensed steam from the engine 
exhausts a great deal may be said. 
The surface condenser, the necessary 
adjunct to this practice, is not a par- 
ticularly rare piece cf apparatus, but 
I find that a surface condenser which 
is called upon to perform this one of 
its functions is decidedly uncommon 
in street railway practice. In numer- 
ous stations it is used to obtain a 
vacuum, but in very few is the water 
of condensation utilized. The char- 
acter of the water around Syracuse 
made it very desirable that we should 
utilize the condensed steam if pos- 
sible, and after what promised to be 
some very disastrous experience, we 
have at last succeeded and are run- 
ning very successfully, as mentioned 
before, with over 90 per cent of our 
feed from this source. 

Our immediate result on starting 
this practice was oil in the boilers, or 
a mixture of oil and dark brown sedi- 
ment, which caked over the bottom 
seams. We removed this and tried 
again, concluding that it might be 
shop grease and dirt. Again we had 
the same result. Examination of the 
oil filter showed nothing out of order, 
and consultation with the engine 
builders evolved nothing new. After 
endless experimenting, resulting in a 
leaky boiler or two, and the consump- 
tion of a vast amount of chemicals, 
we have located and remedied the 
trouble to our entire satisfaction. 

The accumulation noticed seems to 
have been the result of three causes: 

My The use of too much cylinder 
oil. 

2. The use of the wrong kind of 
cylinder oil. 

3. Insufficient filtration of the oil 
from the feed water before going to 
the boiler. 

The first of these causes was, of 
course, soon remedied, and the old- 
fashioned notions of our engineers 
were shocked with the order to use 
only three drops a minute for each 
engine. 
_ The second cause we were longer 
in discovering the remedy for. Vari- 
ous expedients were tried for cutting 
up the grease in the boilers, such as 
carbonate of soda, soda ash, tri-sodium 
ong and lastly kerosene oil. 

one of these expedients proved ef- 
fective, however, and it was not until 
we changed our cylinder oil that we 
solved the problem. We purchased 
some oil of purely mineral stock, 
which has worked so well as to lead 
me to conclude that it must have 
been the animal fat in the other oil 
which was doing the mischief. We 
are using this oil to-day with remark- 
ably good results, never more than a 
slight film being apparent in the 
boilers at the time of the weekly 
cleaning, and this readily succumbing 


to the action of a half Y full of 
soda ash pumped in with the feed 
water before cooling off. 

The third cause of trouble we have 
recently largely overcome by intro- 
ducing a number of partitions in our 
oil filter, by means of which the 
water is caused to flow alternately 
over the top of one end under the 
next, in this way allowing the oil to 
settle from its water emulsion, and 
be collected in the excelsior filling. 

The factor that after all has seemed 
to be the strongest in the solution of 
our problem in economy is the choice 
of fuel. We have done quite a good 
deal of experimenting in this line 
with various grades of coal, and the 
results obtained have been such as to 
lead me to very strong conclusions. 

The best coal, and by that I mean 
the cheapest fuel, we have found to 
be anthracite buckwheat, costing on 
board cars at our station $2.25 a gross 
ton. The dust anthracite | find will 
sift through the bars. When mixed 
with an equal amount of soft coal it 
works very well, but necessitates the 
help of an extra man as mixer and is 
not so economically fired. We use 13 
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tons of buckwheat a day, where it 
was necessary to use 17 or 18 of the 
mixture. 

A great deal has been written and 
a great deal more said about the 
efficiency of special devices, such as 
high and low water alarms, automatic 
damper regulators, etc., in the boiler 
house. Our experience with them 
has been most satisfactory. We have 
found that the less responsibility you 
place on the man who shovels in your 
coal, the better off you are in the end ; 
or, in other words, that as compared 
with human brains, the mechanical 
device is at a big premium. By mak- 
ing the engineer responsible for the 
operation of the devices and keeping 
them in repair, you are insuring your- 
self a great deal better boiler house 
economy that you could not other- 
wise expect to obtain. 

The vertical marine type of engine 
has given us thus far very good serv- 
ice. The most serious objection that 
we can urge to them is that they are 
noisy. In order that the vertical 
crosshead guides may not be sub- 
jected to too serious wear, we have 
found it necessary to lower the 
compression below the point usually 
employed. ‘The natural consequence 
is more wear in the crosshead crank 
bearings and more noise. With more 
compression we get hot crossheads 
and guides, and we consider that we 
have chosen the lesser of the two 
evils. 

Our engines are provided with pis- 
ton valves for the high pressure, and 
gridiron slide valves for the low 
pressure cylinders. ‘They will govern 
to within three per cent, or about as 
well as the Corliss. 

I don’t think the true importance 
of good engine government is recog- 
nized by street railway men. One is 
apt to regard a badly governing en- 
gine merely as an inconvenience re- 
sulting in slower speed on the cars and 
dim lights. The additional loss of 
power on the line, viz., in the feed 
wires, trolley wires and rail return 
resulting from the decreased voltage 
at the station is often entirely lost 
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sight of. A few figures on this point 
might be interesting. 

Given a station with generators 
compounded for a constant potential 
of 500 volts with constant speed on 
the engines, and a system of feeders 
allowing for an average loss on the 
line of 10 per cent with full load on 
the machines. With our engines 
governing perfectly J0 per cent is 
lost in transmission. If they slow 
down as the load comes on so that 
the dynamos show only 450 volts, 
with the same watt output, over 12 
per cent of the total energy will be 
lost in transmission. With 400 volts 
on the machine, over 15 per cent will 
be lost. Therefore, when we couple 
with these facts the consideration of 
loss of light and decreased efficiency 
of motors at the lower voltage, it is 
plain that too much importance can- 
not be given to the government of 
prime movers. 

In conclusion, I cannot refrain from 
adding one more voice to the ery 
against cheap labor in the power house. 
What help of that kind we do employ, 
and we are not extravagant, I assure 
you, is used in asubordinate capacity. 
Our present engineer in charge was 
employed by me after a very clear 
demonstration that a cheap man was 
not capable of handling the plant. A 
condensing station, with the volume 
of detail which must be always present 
in its construction, requires brains for 
itsoperation; andthe man with brains 
commands good wages. ‘The pressure 
that is brought to bear on the manage- 
ment for reduction of wages in the 
power house is often severe, as I can 
testify, but the moment the conces 
sion is made the trouble begins, and 
a shutting down for repairs on your 
road becomes a common occurrence. 








Tore Steam Railways to Use 
Electricity. 

A Chicago press dispatch says that 
within the next year the Illinois 
Central and the Chicago & Northern 
Pacific railroads, both of which are 
now operated by steam, will be run 
by electricity. It is possible that the 
latter road will use electricity on its 
entire system, while the Illinois Cen- 
tral will begin with its suburban 
service only. 

Already the official call fora special 
meeting of the Illinois Central stock- 
holders to ratify this decision 
gone forth. That meeting will be 
held in Chicago on November 26. 
At that time the stockholders will be 
asked to increase the capital stock of 
the company from %50,000,000 to 
$60 000,000, one-half of this increase 
to be spent in and around Chicago, 
the other half to be used in the -ex- 
tension of the Southern system. Bids 
have already been secured from build- 
ers of electrical appliances for the 
complete equipment of the system. 
It is estimated that the entire cost 
will be from $3,000,000 to $4,000,000. 
This will include the substitution of 
electricity for steam asthe motive 
power in the company’s car shops at 
Burnside. 
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The «Ideal’’ Porcelain Cleat. 


The Electric Porcelain and Manu- 
facturing Company, of Trenton, New 
Jersey, are introducing to the elec- 
trical trade a new cleat called the 
‘**Tdeal,” which is claimed to be the 
strongest ever made and the most 
perfest insulator. The glaze and 


body are simply earth, without any 
chemicals or metallic oxides, fused 
together at 6,000 degrees of heat, 
making a vitreous composition which 
does not absorb moisture, 
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ADVANCE INFORMATION. 


VALUABLE INFORMATION FOR MANU- 
FACTURERS AND DEALERS. 








We pubKsh below the earliest information 
obtainable relating to new electric railways, 
new electric light companies, new telephone 
companies and projected electric construc. 
tion of all kinds, Every reader will find 
these columns of special interest, and manu- 
facturers and supply houses will receive 
many valuable suggestions looking to new 
business by carefully watching this depart- 
ment in the ExLxecrricaL Review from 
week to week. 


New Electric Railways. 


Lima, Onto.—A company has been organ- 
ized and part of the right of way 
secured for an electric railway to paral- 
lel the Cincinnati, Hamilton & Dayton 
road between this city and Piqua. It 
will handle both passengers and freight 
and work will be commenced at once. 


MiL¥rorp, Mass.—There is much talk of an 
electric railway between this place 
and South Framingham, also between 
Shrewsbury Center and Worcester. 

AuBAany, N. Y.—The North New York 
City Traction Company bas been incor- 
porated to construct a street surface 
railroad in New York city about 2013 
miles in length, to be operated by any 
motive power other than locomotive 
steam power. The capital is $210,000, 
The directors are Henry Siebert, Fred- 
erick II, Benedict, James H. Haslin, 
William T. Ryan, Thomas L. Hughes 
and Edward J. McGoldrick, of New 
York city; John A. Hamilton, U. 8S. 
Grant and C. Tag, of Brooklyn. 


Aupany, N. Y.—The Southern Boulevard 
Railroad Company, of New York city, 
to-day filed with the Secretary of State 
a certificate of an extension of its route, 
describing the streets and highways 
as already published. John W. McNa- 
mara, of Albany, is the president of 
the company. 


PHILADELPHIA, Pa.—It has been announced 
that the last remaining horse car lines 
operated by the Philadelphia Traction 
Company, the Richmond line and that 
on Ellsworth and Christian streets 
would shortly be operated by elec- 
tricity. The two lines are to be con- 
solidated, and portions of the Ellsworth 
and Christian streets branch are to be 
temporarily abandoned. 


sROOKLYN, N. Y.—Extensive improve- 
ments in the rolling stock of Brooklyn 
trolley roads are to be made by Charles 
L. Rossiter, president of the Brookiyn 
Heights Railroad Company. The cars 
are to be heated by electricity. Elec- 
tricity, too, will take the place of oil 
damps not only in the cars but for 
headlights. 


SEATTLE, WAsu.—The Seattle Consolidated 
Street Railway Company bas let the 
contract for building the new power 
house to Roseberg & Company, of 
Seattle, The cost will be $15,000. 


Ann ArBor, Micu.—J. R. McDonald, of 
Detroit, representing eastern capitalists, 
has an option on the Ann Arbor and 
Ypsilanti steam motor line, and in the 
event of a purchase will equip it with 
electricity. 

Scranton, Pa.—The Delaware, Lacka- 
wanna & Western company is equipping 
its Bellevue mines with a miniature 
trolley plant, and if electricity proves 
a good and practical substitute for the 
mule and its driver the other mines of 
the company will be similarly equipped. 
The work is being done by the 
General Electric Company under the 
direction of its resident manager, Mr. 
Walsh. 


ReaprnG, Mass.—The certificate of organ- 
ization of the Reading & Lowell Street 
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Railway Company, of Reading, has 
been filed. This is the company that is 
engaged in the construction of the 
electric road from Woburn to Billerica 
to connect with the Lowell and Subur- 
ban road, and which will give electric 
connection between Lowell and Boston. 
The capital of the company is $50,000. 
H. A. Savage is treasurer of the com 
pany and Henry Prentiss, clerk. 

{1cHMOND, Va.—The Richmond Traction 
Company is employing men, and work 
on the roadbed on Broad street will be 

begun in a day or two, The engineer 

of the has made all the 
final preparations. With the building 
of the road about $250,000 will be set 


company 


in circulation in this city. 
GLEN Haven, N. Y.—The Glen 
Railroad, which has not been in opera- 


Haven 


tion this season, yesterday passed into 
the hands of Frank P. Crouch and 
Chauncey C. Woodworth, two of the 
bondholders, who purchased it at fore- 
closure sale for $22,022. 

KEENE, N. H.—The directors of the Keene 
Electric Railway Company have just 
authorized a committee of three, Messrs. 
E. F. Lane, C. J. Woodward and F. C, 
Faulkner, to make a contract for the 
construction of an electric road in 
Keene. The route, as planned, will 
eventually embrace Keene, West Keene, 
Swanzey, Factory and Marlboro. 

eTROIT, Micu.—The Detroit & St. Clair 
Railroad Corporation began operations 
at Chesterfield recently in the 
struction of a road between St, Clair 
and Chesterfield. This isa stock com 
pany with a capital of $350,000, and is 
backed by several of the best known 
business men in Detroit. 
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Bay Crry, Micn.—The inter-urban street 
railroad between Bay City and Saginaw 
has awarded the contract to the Illinois 
Steel Company for $20,000 worth of the 
best steel rails. 

Hoboken, N. J.—The Hoboken Railroad 
Warchouse and Steamship Connecting 
Company has been incorporated by 
Edwin <A. Stevens, C. Albert Stevens, 
Edwin A. 8. Lewis, William A. Macy 
and Palmer Campbell to build an elec 
tric railway. Capital stock, $300,000. 


New Telephone and _ Telegraph 
Companies. 
MALLETTE, 8S. D.—G. W. Williams 
been granted the right of way to build 
100 miles of telephone lines in this 
country to connect the county seat 
with surrounding towns. 
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Auton, N. H.—A telephone service is to 
be put in at this place with a direct 
line to Somersworth. 

Port JerreRsON, L. I.—This town is soon 
to have telephone communication. 
Svupertor, Minn.—The Superior Telephone 
Company, a new enterprise, has been 

granted a franchise for 25 years, 

GranpD Raprps, Micu.—The Citizens’ Tele 
phone Company has been incorporated. 
Capital stock, $100,000. Directors are: 

M. Barnett, Earnest B. Fisher, 
Cyrus E. Perkins, Philip Graham, 
Samuel B. Jenks, Charles R. Sligh 
Gains W. Perkius, Edward Fitzgerald, 
Charles F. Rood, William J. Stuart, 
Earnest A. Stowe and Amos §. Mussel- 
man, 

Sr. Emo, Ga.—A telephone line is to be 
constructed between this place and 
Portersville. 


James 


VickspurG, Micu.—The Southern Michigan 
Telephone Company will extend their 
lines from this place to Schoolcraft and 
Kalamazoo. 

PuHmLaDeLputA, Pa.—The Mutual Standard 
Telephone Company has been organized 
with General James 8. Clarkson as 
president and Robert McWade, general 
manager. The company is capitalized 
at $500,000, which has been paid in, 
and a contract has been made with 
Thomas Hurley, a contractor from Fort 


Worth, Texas, binding him to have 50 
miles of the system completed by next 
January. 

LA Crosse, Wis.—A_ tew telephone line is 
soon to be constructed between this 
place and Winona. 

PrerMOoNT, N. Y.—The Westchester Tele- 
phone Company established a 
long-distance telephone service in this 
village. 
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Mr. VERNON, Onto.—There is strong talk 
of this city and Newark being con- 
nected by another telephone line. The 
Citizens’ Telephone Company are the 
promoters. 

WELLSTON, On10o.—This place is to have 
the long-distance telephone system, and 
the connections are to be 
made at once. 

ALBANY, N Y.—The Troy Telegraph and 
Stock Company has been incorporated 
with a capital of $2,000, to maintain a 
line or lines of telegraph or telephone 
from Troy to New York and the princi- 
pal cities and towns of Westchester 
and Kings counties and the State of 
New Jersey, also to Chicago, Louisville, 
Lexington and Covington, Ky.; Nash- 
villeand Memphis, Tenn ; New Orleans, 
St. Louis, Baltimore, Washington and 
Montreal. The directors are: Thomas 
Hogan, of New York city; Peter J. 
Turner, Patrick E. Purcell, Patrick J. 
Delaney and William Miller, of Troy ; 
Eli Galaise, Jr., of Cohoes, and Charles 
G. Teeling, of Green Island. 
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Ho.LyoKxe, Mass.—The telephone company 
will likely put in additional lines be- 
tween this place and Springfield in the 
near future, as the metallic lines are 
now pretty well crowded. 

GALESVILLE, Wis.—The City Council has 
granted the Luce-Veitch Telephone 
Company a franchise for the exclusive 
right of building and maintaining lines 
in the city for a period of 20 years. 

Cisco, Tex.—Ten thousand dollars 
been raised to build a telephone from 
this place to Breckenridge. 
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Electric Light and Power. 
Worcester, Mass.—The Columbia Electric 
Company, of this city, through its 
manager, J. P. Coughlin, has recently 
signed a contract for a 1,000 electric 
light plant for the new factory that the 
Worcester Corset Company is now 
erecting on Hollisstreet. A 50-kilowatt 
dynamo, multipolar, direct-connected, 
will be used and is the first one of its 
kind ever contracted in New England. 
BETHEL, VT.—The Bethel Electric Lighting 
and Power Company has been organized 
with a capital stock of $15,000. W. 
H. Creamer will be the treasurer and 
general manager and Mr. Stafford, 
president. R. M. Chase, George H. 
Almon and Mr. Tupper make up the 
remainder of the board of directors. 


Mi.trorp, N. H.—Arrangements are being 
made at the electric light station to put 
in additional electric light machinery. 

EscanaBA, Micu.—The city of Escanaba 
has finally closed the deal with the 
electric light and gas company of this 
city, by which the city becomes pos- 
sessor of the entire plant. The con- 
sideration was $70,000. 

KNOXVILLE, TENN.—The Tennessee Electric 
Light and Power Company has been 
organized. The incorporators are W. 
S. Shields, W. A. Park, James Jennings, 
C. C. Howell and H. L. McClung. 

ATHENS, GA.—The Athens Street Railway 
Company has awarded J. W. Taylor 
contract for the erection of its electric 
power plant. To be completed before 
December 1. 


Hammonp, LAa.—H. E. Rhenbottom and 
York A. Woodard, of New Orleans, 
are arranging to erect an electric light 
and power plant. 

Emporia, VA.—The Belfield Manufacturing 
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‘Company will put an electric light 
plant in their factory. 

E.izaBeTH, Pa.—The W. H. Brown Com- 
pany are preparing to put an electric 
plant at their No. 2 mines near Boston. 

HeLENA, Mont.—A new corporation, the 
Capital Lighting Company, has just 
put in a complete electric plant and 
secured the contract for lighting the 
city. 

DuLutu, Mrnn.—C. W. Warfield, of the 
Warfield Electric Company, has been 
in Cloquet interviewing the business 
men regarding putting in an electric 
light plant. 





New Manufacturing Companies. 

Newton, lowa.—The Newton Electrical 
Company has been incorporated. The 
capital stock is $25,000, and the incor- 
porators are J. S. Cummins, of Chicago, 
and Henry M. Vau:bn, of Newton. 
Headquarters are at Newton. 


CLEVELAND, Ounto.—The Warwick Electric 
Manufacturing Company has been in- 
corporated. Capital stock, $20,000. 

CLEVELAND, On10.—The Globe 
Company has been incorporated. 
tal stock, $25,000. 

SHaron, Conn.—The Sharon Electric Com- 
pany has been incorporated. 


Electric 
Capi- 


BALTIMORE, Mp.—The Clifton Storage and 
Power Company has been incorporated 
by Edward D. Onion and others, to 
conduct a storage business, and to 
manufacture hot water, steam or elec- 
tricity for motive power. Capital stock, 
$2,000. 

CAMDEN, N. J.—Grier-Young Electric Com- 
pany has been incorporated by Alfred 
S. Hattle, H. G. Grier, Mahlon D. 
Young and A. T. Lovett, with a capital 
stock of $10,000. 

New Briratn, Conn.—The New Britain 
Electric Construction Supply Company 
has been organized by H. C. Williams, 
G. W. Fisk and Harry Horn. Capital 
stock, $5,000. 

Cuicace, ILu.—Gates Electric Manufactur- 
ing Company has been incorporated by 
J. Holt Gates, William F. Camp, Jr., 
Adolph Lissen and D. B. Samuels. 
Capital stock, $25,000. 

Councm. Buiurrs, Iowa.—Electric Gold 
Extraction Company has been incor- 
porated by Robert M. Knight, G. M. 
Taylor, J. R. McKinney, to extract 
gold and ore from quartz by the use of 
electricity. Capital stock, $1,000,000. 

BripGeton, N. J.—The Crescent Gas Fix- 
ture and Art Metal Company, a new 
concern, has started its factory here. 
lt manufactures gas and electric light- 
ing fixtures, and at present employs 
about 30 hands, 


Business Troubles. 

New York Crry.—The Interior Conduit and 
Insulation Company on September 24 
entered a judgment for $525.08 against 
Charles E. Chapin. 

New York City.—George Putnam Smith 
has been appointed by Judge Barrett, 
of the Supreme Court, receiver of the 
United States Electric Forging Com- 
pany, of 40 Wall street, in a suit 
brought by George D. Burton, of Bos- 
ton. The company was incorporated 
in July, 1894, with a capital stock of 
$1,000,000, under West Virginia laws. 

Harrispore, PA.—Executions aggregating 
$110,000 have been issued against E. M. 
Hoffer, of Hummelstown, president of 
the Gettysburg Electric Street Railway 
Company. Mr. Hoffer and his wife 
have made an assignment to H. G. 
Welmer, of Hummelstown, one of the 
heaviest creditors. 


PrincETON, Itt.—The Princeton Electric 
Company was placed in the hands of a 
receiver. The liabilities, including the 
stock issued, are about $34,000, and 
the assets about $11,000. 
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LITERARY. 


Scribner’s Magazine for October 
contains the first adequate account 
that has been published of the Uni- 
versity of Chicago. Its author, 
Robert Herrick, is one of the faculty. 
Having been a Harvard man he is 
able to contrast the oldest and the 
youngest university. This article is 
not the usual description of big 
buildings and equipment, but it is a 
most effective account of the actual 
university life that has been created 
out of nothing in three short years. 


One would scarcely expect the 
story of the making of a pair of 
equestrian statues of Lincoln and 
Grant to be as interesting as a piece 
of fiction; but this it truly proves 
to be in McClure’s Magazine for 
October, where Mr. Cleveland Moffett 
describes the long and patient labors 
of the artists, O?Donovan and Eakins, 
first in the collection and study of 
documents and the discovery of suit- 
able living models for horse and 
rider, and then-in the actual model- 
ing of the life-size statues lately 
completed by them for the Brooklyn 
memorial arch. 


«The Recording Pressure Gauge” 
is talked about in a very instructive 
manner by Charles A. Hague in 
Cassier’s Magazine for October, the 
value of the gauge applied to water 
pressure and several other uses being 
given particular prominence. In a 
paper in an earlier number of the 
magazine Mr. Hague discussed the 
subject of recording steam pressure 
gauges, and this, combined with the 
present one, makes a very complete 
and valuable contribution to engi- 
neering literature. Incidentally Mr. 
Hague illustrates and describes some 
of the well-known makes of pressure 
gauges. 


The St. Jares’s Budget, the weekly 
edition of the St. James’s Gazette, 
London, one of the most conservative 
and authoritative of — journals, 
in its issue of July 27 ends its review 
of the Fank & Wagnalls Standard 
Dictionary as follows: ** Nothing 
can be more complete than this, 
nothing more exhaustive. * * * 
The excellencies of this book are so 
bewildering that whatever might be 
said of them there would be as much 
remaining to be said. ‘T'o say that it 
is perfect in form aud scope is not 
extravagance of praise, and to say 
that it is the most valuable dictionary 
of the English language is but to 
repeat the obvious. The Standard 
Dictionary shouid be the pride of 
literary America, as it is the admira- 
tion of literary England.” 


The Forum for October, an un- 
usually interesting number, has for 
its leader a cheerful but conservative 
article by ex-Secretary of the Treas- 
ury Charles 8. Fairchild on ‘‘ The 
Present Aspect of the Silver Ques- 
tion,” which he considers to be very 
encouraging to the advocates of sound 
money. Mr. Fairchild thinks that 
there are no more free-silver men 
to-day than there were a year ago, 
that those opposed to that policy are 
more Outspoken:now than then, and 





that men who seek the favor of the 
public in regions where free silver 
has been strong, are finding courage 
to take the other si !e—all which he 
takes to be a very encouraging sign 
of increasing public intelligence on 
financial questions. 





‘Alternating Electric Currents,” by 
Edwin J. Houston, Ph.D., and | 
A. E. Kennelly, Sc.D. New) 
York, The W. J. Johnston Com- 
pany. Cloth, 225 pages, 77 
illustrations. Price, $1. Sent 
postage free on receipt of price 
by the KLectricat REVIEW 
Publishing Company, 13 Park 
Row, New York. | 
This is the first of 10 volumes of | 
an ‘* Elementary Electro-Technical 
Series,” designed to give concise and | 
authoritative information concerning | 
those branches of electro-technical 
science having a general interest. In 
their preface to the present volume 
the authors say that they believe 
they are meeting a demand existing 
on the part of the public for informa- 
tion on the important subject of 
alternating currents, which shall at 
once be reliable and in such form as 
to be easily understood by those not 
specially trained in electro-technics. 
Keeping these conditions always in 
view, the authors develop the funda- 
mental priuciples underlying the 
difficult branch of electrical engi- 
neering of which the work treats, 
in the simplest language and without 
the use of mathematics any further 
advanced that ordinary arithmetic, 
while the various applications are 
described in terms as free as possible 
of technicalities. 





Proceedings Against the American 
Bell Telephone Company. 
To THE EpITorR OF ELECTRICAL REVIEW : 

Referring to an accusation through 
a Boston paper to the effect that the 
movement to present the illegal com- 
bination between the Bell company 
and Western Union, Western Elec- | 
tric, American Telephone and Tele- | 
graph Companies and the licensees o! | 
the Bell company has for its effect 
the disturbance of the stock of the 
Bell company, the writer desires to 
say that this isan absolute falsehood, 
without any possible basis. The 
writer does not care what the price of 
Bell stock is. 

The Bell company and the parties 
to this most monstrous compact 
have, through specific arrangement in | 
writing, agreed to and invoked the | 
laws and flaunted its patent papers in | 
nearly every court in the land, to | 
sustain a monopoly. | 

The writer’s motive was inspired | 
principally by a belief that this con- 
tract, in writing, specifically violated | 
not only the Federal laws but the | 
statutes of nearly every State; that | 





in conformity with this contract, in | 
spirit and will, a monopoly was being | 
maintained unlawfully. That this 
unlawful monopoly was oppressive in 
more than one way to the writer and 
those with whom he had interests. 
That the rate-cutting in vogue where 
competition was started was in pur- 
suance of clause 5, taken together 
with clause 2 of Article II of the 
agreement, to stifle competition, and 


his position in the telephone business | 


required his individual action. 

Data are being prepared to properly 
present in the form of a petition; and 
as the Bell company seems to love 
law so well, possibly it may have 


misinterpreted its meaning as affect- | 


ing them. 
Very truly, 
J. E. Keeiyy. 


Chicago, Ill., September 24, 1895. 
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Who [lade the First Arc Light ? 


A southern correspondent. who 
wisely preserves his, her or its anon- 
ymity, sends the following bearded 
chestnut to the ELEcTRICAL REVIEW: 


Who was the first electrician 
Noah. He made the arc light on Ararat. 


This joke (?) made its first appear- 
ance before a suffering public in the 
ELECTRICAL REVIEW over 10 years 
ago and hes appeared since in papers 
of all sorts all over the world. It is 
again, and for the last time, published 
in the ELrecrricaL REVIEW as a 
warning to would-be jesters and not 
as a new product of our private joke 
foundry. 








MEDBERY INSULATION avo 


ALUMINUM BRONZE OVERHEAD 
TROLLEY EQUIPMENT FOR 


Seword. | ELECTRIC RAILWAYS. 


World. 


MEDBERY SWITCHES oF act kinos. 


QUICK AND SLOW BRAKE 





New York. “PONY” Switch. 
| Philadelphia. ; 15, 25 and 85 Amp. 
| Chicago. G 





San Francisco. > ales . 
THE FIBERITE 60, Si Cs “ 


Mechanieville, N. Y- Sry 





INDUCTION COILS 





Cc. F. SPLITDIRF, Manufacturer, 


MAGNET 
SPOOLS. 


For Arc Lamps, Telephones, Telegraph Apparatus, 
Electric Belis, Annunciators and Electric Motors. 


Ae Some hmOORGSE 
SIBARKECONES 
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17-27 Vandewater St., N.Y. 


FINE WIRE WINDING OF EVERY DESCRIPTION. 





mittent work. 
Transmitters. 


in the United States. 
GIVE IT A SE} 





"ERE TEST. 
teries are not sold much cheaper than the MESCO. 


64 PaGE PAMPHLET FREE. 


MANHATTAN ELECTRICAL SUPPLY CO., 


MESCO DRY BATTERY. 


A standard battery for all open circuit or inter- 
Highly 


recommended for Telephone 


OVER 230,000 SOLD DURING THE PAST YEAR. 


For sale by nearly all the Electrical Supply Houses 


Onreliable Dry Bat- 


Catalogue, 208 pages, 10 cts. 


32 Cortlandt Street, New York. 








AGENCIES: 


ELECTRIC APPLIANCE CoO., 


CHICAGO, ILL, 


PETTINGELL-ANDREWS CO., 


BOSTON, MASS, 


ELECTRICAL ENGINEERING CoO. 


MINNEAPOLIS, MINN, 


ST. LOUIS ELECT’L SUPPLY CO., 


ST. LOUIS, MO, 


BRADFORD BELTING CO., 


CINCINNATI, O. 


PHILLIPS INSULATED WIRE CoO., 


NEW YORK OFFICE: 
89 & 41 Cortlandt Street. 


FACTORY: 
PAWTUCEET, R. I. 





TO OUR FRIENDS: 


After a CONTINUOUS RUN, 


excluding Sundays, of a thousand hours, we have 


almost caught up with our orders, which since our fire have been nearly twice as large 


as ever before. 


We have also nearly replaced our stock of parts and are therefore able to serve 
our customers with greater promptness than has recently been possible. 


89 CorTLANDT Sr., 


New YOrK, 


Yours very truly, 


CROCKER-WHEELER ELEctTrRIc Co., 


S. S. WHEELER, President, 
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516,666 Means for varying light for in- 

candescent electric lamps; C. A. Hussey, 
New York, N. Y. 

546,674 Electric time switch; J. F. 
McLaughlin, Philadelphia, Pa.—Consists 
of a rotary switch for closing and opening 
an electric circuit, a spring motor for rotat- 
ing the switch, a spring actuated trip 
mechanism for the switch motor, a time 
piece, setting mechanism controlled by the 
time piece and coa: ections between the set- 
ting and tripping mechanisms whereby the 
time piece will operate to release the switch 
motor at predetermined changeable times. 

546,689 Electric are lamp; C. Weber, 
Allegheny, Pa.—A carbon controlling disk, 





No. 546,689.—Arc LAMP. 


a gripping lever co-operating with the said 
disk and an electrically controlled rod of 
toggle levers connecting the said rod and 
the gripping lever. 

546,691 Continuous current rectilinear 
motor; C. E. Woods, Chicago, Il. 

546,7.0 Means for analytically recording 
gait of horses; T. J. Kean, Philadelphia, 
Pa.—An electrically controlled recording 
device, circuit wires leading therefrom to 
the hoof of a horse and a series of independ- 
ent devices for contact, on said hoof con- 
nected with the respective circuit wires. 

516,724 Electric system; M. J. Wight- 
man, Johnstown, Pa.—Consists essentially 
of a single armature, a plurality of fields, a 
source of current supply and independent 
connections from the source of current sup- 
ply and each of the fields and independent 
connection from the portion of the armature 
controlled by each tield and a translating 
device. 

546,725 Self-acting commutator for tele- 
phones; 8. Lerdits-Apostoloff, Paris, France. 
—Subscribers’ Jines and inter-connected 
switchboards having each an electrically 
movable switch point normally connected 
to line, means for breaking said line con- 
nection with the switch point during the 
shifting of said points and then re-estab- 
lishing such connection. 

546,731 Telephone system ; W. W. Dean, 
St. Louis, Mo. 

546,749 Amalgamator: George M. Urie, 
San Francisco, Cal. —Anamalgamator which 
employs electricity to thoroughly and com 
pletely separate comminuted or flour-like 
gold from the placer sand. It consists of a 
revolving screen, stationary screens of finer 
mesh, to receive the sercenings from said 
revolving screen and the rotary conveyers, 
revolving magnetic cylinders, located below 
the same, an amalgamating pan or trough 
provided with riffle plates and amalgamated 
plates, an oscillating electrode suspended 
above said trough, and electrical conductors 
connecting said trough and electrode with 
a source of electrical supply. 

546,756 Production of displaced phases 
and rotary fields; C. S. Bradley, Avon, 
N. Y.—As a means for producing a definited 
displacement of magneto-motive force in a 
core, a compound coil with a phase advanc- 
ing device. 








546,799 Electric light displaying device ; 
J. E. Woodbridge, Duluth, Minn. 

546,802 Screening electrical or other in- 
struments and apparatus; W. E Ayrton, 
London, Eng.—A transparert cover for elec- 
trical and other instrun.ents and apparatus 
and a transparent electrically conducting 
screen. 

546 806 Frequency changer; E. J. Berg, 
Schenectady, N. Y. 

546,820 546,821 Electric switch; G. E. 
Linton, Worcester, Mass.—A switch knife, 
ax plurality of contact pieces, a clamping 
device mounted in each of said contact 
pieces, a handle for moving the switch 
knife and an independent handle mounted 
on a fixed part of the switch for actuating 
the clamping devices. 

546,826 546,827 546,828 Electric 
lamp; R. Schefbauer, Paterson, N. J. 

546,837 Insulating support for electric 
wires; J. N. Bulkley, Ridgway, Pa.— 
Consists of a headed boit and nut with 
wedging tubular sections, diagonal from 
end to end, adapted to fit over said bolts 
and be arranged to overlap each other in 
wedging relation to each other. 

546,874 Electrical indicating system for 
anounciators ; W. F. Banks, Milford, Conn. 
A call box having a low resistance electro- 
magnet, an annunciator having a high re- 
sistance electro-magnet, an indicator having 
a low resistance electro-magnet and adapted 
to operate with the call box to indicate the 
special call sent and a controlling switch by 
which connection may be established be- 
tween the call box and the indicator. 

546,892 Telegraphic vibrator; P. La 
Cour, Denmark. — An independently movable 
vibrator, a circuit controlling pendulum 
suspended adjacent thereto so as to be act- 
uated by the movement of the vibrator and 
a catch for holding the pendulum back after 
it has been actuated. 

516,901 Attachment for electric 
erators ; G. W. Pickett, Denver, Colo. 

546,904 Combined district telegraph and 
telephone system ; E. E. Salisbury, Tacoma, 
Wash. 

546,917 Electric meter; J. A. Dejardin, 
Paris, France. 

546,957 Fuse connector; A. Gartner, 
Newark, N. J.—Consists of a plate pro- 
vided with a central raised portion forming 
a spring loop, said loop projecting from 
one side of said plate and perpendicular 
thereto and an extension integral with and 
lapped under said plate. 

516,965 Telephone ; G. A. Tower, Rich- 
mond, Va. 


are 





gen- 


546,966 Electrical system for motor reg- 
ulation; M. J. Wightman, Johnstown, Pa. 
546,972 Telephonic attachment; L. J. 
Gerson, Philadelphia, Pa. 
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Patent Solicitors, 


& DRISCOLL, 
36 Wall Street, N. Y. 


havi done off my polent >ofeiing 
work, Goh for Ta and forssqn Countries, 


cee Gore atl ee on ie 


Fihonan co. Eatin 


PATENTS 


ROBT. H. READ, 


SUCCESSOR TO 


POPE, READ & ROGERS, 


41 CORTLANDT ST., 
NEW YORK CITY. 








Electrical Inventions a Specialty. 





STEAM ENCINEERING 


(Stationary, Locomotive or Marine); Mech 


Mech 


1 Drawing; Electricity; E 





Architecture; Architectural Drawing and Designing ; Masonry ; Carpentry and Joinery ; 
Ornamental and Structural Iron Work; Railroad Engineering ; Bridge Engineering ; 
Municipei Engineering ; Plumbing and Heating ; Coal and Metal Mining ; Prospecting, 
Students make rapid progress in learning to Draw and (gpssstssee 


and the Eng'ish Branches. 


Letter. The Steam Engineering course is intended to qualify engineers to secure Licenses. V4 


Send for Free Circular, stating the subject you wish to study, to 





THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Scranton, Pa. 





ELECTRIC 
CIGAR LIGHTERS. 


Every Cafe, Hotel, Home 
should have an ELEcTrRic 
LIGHTER, saves Matches and 
Avoids Dirt, and is a Most 
Unique Ornament. 








SUPPLY HOUSES SHOULD 
HAVE THEM IN STOCK. 





Send for Quotations and 
Circulars to 


UNIVERSAL LIGHTER CO., 


621 BROADWAY, 
New YORK. 


PATENTS, 


CAN YOU OBTAIN A PATENT? 


Send me a model or drawing of your inven 
tion, and a description. and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and 1 can obtain a Patent 
in the shortest possible time. 

All Patents taken out through me are given 
special notice in the ene thecountry, 
thus bringing same widely before the public without 
cost to inventor. 

RererRences: D. N. Morgan, U. S. Treasurer; 
John Goode, ex Solicitor Gen’! U.8.; Capt. L. G. 
Parker, U. 8. Army; A. B. Duvall, Dist. Attorney 
fur District of Columbia. 


EDW. S. DUVALL, JR., 


Solicitor of Patents, 








Loan and Trust Bidg., 
WASHINGTON, D. C. 





Wanted—Agents, 


Two or three good men to handle, 
on commission, a valuable steam 
specialty in Pennsylvania and 
lassachusetts. A knowledge of 
steam required, together with good 
references. The right parties can 
make a profitable connection. 

Address «‘ Steam,”’ care of Elec- 
trical Review, 13 Park Row, New 
York. 





SITUATION WANTED. 


A boy 18 years old, just from 
school, desires a position where he 
can learn the practical part of elec- 
tricity. Has a mechanical turn, 
some business education and expects 
to work his way up. Address ‘‘P,” 
care of ELECTRICAL REVIEW, 13 
Park Row, N. Y. 





WANTED. 


By first-class firm, energetic and pusbing 
traveling salesman, well acquainted with 
electric light stations of the United States, 
to sell on commission an article of regular 
and large consumption. Address 

Geo. W. Kendrick, 
APOLLO, Pa. 





WANTED. 


Situation as superintendent or electrician 
of electric light or power plant. Seven 
years’ experience in constructing and oper- 
ating electric light plants; four years in 
street railway plant. Best of references. 

Address Gee. W. Kendrick, 

APOLLo, Pa. 





WANTED. 


| Nan ge position by a young man, 25, 
married, who has had a thorough training in 
the designing, constructing and management of 
electric light and railway p'ants. A most careful 
and practical study in draughting, and can design 
electrical machinery as well as take off his coat and 
help build them. Any electrical machinery manu- 


facturing firm will ficd him a great help and of real 
practical value. Best of references. Can come at 
State wo'k, 


once. Can give bond, if vag 
salary and ask for any further information by 
addressing ‘‘ DRAUGHTMAN,” care of Elec- 
trical Review, 13 Park Row, N. Y. 





ACENTRAL STATION MANAGER, 


with thorough knowledge of all the de- 
tails of Central Station business, will 
take financial interest in either Central 
Station or Street Railway in a town of 
50,000 or over, where skillful management 
will command salary on basis of earnings, 
and insure permanent position. 
Address ‘‘ EXPERT ENGINEER,” 
Care ELECTRICAL REVIEW, New York. 





POSITION WANTED. 


An 1893 graduate of one of the leading ome. 
possessing the degrees of B. S. and E. E., desires 
a position. Am well grounded in all that pertains 
to the science of Electrical Engineering, and am 
confident that I could make myself invaluable to 
any one who may employ me. The best of refer- 
ences as to character and ability can be given. 


Address “‘B. S., E. E.,”’ 
CARE ELECTRICAL REVIEW, 
13 PARK ROW, NEW YORK. 





MOTHER OF PEARL 


Made into any design for Electrical 
Trimmings. Push Buttons, Knobs, 
Handles, ete Can be made to cost 
no more than other material. 


HENRY CHARLES EULER, 


513 BROADWAY, NEW YORK. 








MARK A. REPLOGLE, 
Chief Engineer. 


tion of plant. 


way, Power and Lighting Plants. 
Mechanical Governors and other devices for the government of water-power. 
furnished on application. If results of your present system are not satisfactory, write us. 


Address all inquiries to 


THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 


WATER-POWER 











GOVERNED FOR ELECTRICAL WORK. 


The limit of government of water-power is often determined by the design and construc- 
Consult us if possible before completing your plans. 

With REPLOGLE’S COMPOUND RECULATORS ve are prepared to undertake 
and guarantee the government of water-power for all purposes, including Electric Rail- 
We make and sell all of Replogle’s Electrical and 


Expert advice 











